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= TSP High Volume Air Sampler = Digital Balance
No. BO2, B14, B35
= PMy, High Volume PM-10 Air Sampler = Digital Balance
No. B14, B15, B20
= SO, Gas Sampler Box No. B03, BO8, B9 | = Spectrophotometer
= NO, NO, Analyzer No. B10, B20, B22 = NO, Analyzer No. B10, B20,
B22
. szduideslaedialy
. |_eq 1 hr Acoustic Calibrator -
. I—eq 24 hr Sound Level Meter No. B30, B33,
Lo B34, B37, B38, B40, B41
* Lo

. AuAWaINAIINUaBLTEUNY

= TSP Console No. B03 = Digital Balance
Pitot Tube No. B49

= SO, Personal Pump SKC No. B40 -
Rotameter No. BO8

= NO Vacuum Gauge = Spectrophotometer

X

. Qmmwmmﬂluamuﬂisnaumz"

=  Total Dust

Personal Pump SKC No. B11, B36,
B66, B75, B81, B84
Rotameter No. H-B06, BO7

= Digital Balance

. szaudeslugaiudsenaunns
Leg 8 N1
= L

max

Acoustic Calibrator

Sound Level Meter No. ACO-B18,
B29, B33

Sound Level Meter No. CR-B06, B09,
B10

. anufauluaanudsenaunis

= WBGT

Digital Thermometer with Probe No.

BO7, B11, B12,B17, B21, B22
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High Volume Air Sampler Calibration Report
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High Volume Air Sampler Calibration Report

Calibration Methad : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N 3611
Calibration Duta
High Velume Air Sampler Data Calibration Data
Recorder No. Blower No. Daie Actual Flowrate (I‘t".fmlnj R2
BO1 BO1 01/02/2024 y = 1.224x-3.402 0,998
BO2 BO2 01/02/2024 ¥y o= 1.143x+1.630 0.998
Bo3 BO3 01/02/2024 ¥ = 1.160x-2.783 1.000
Bog BO4 02/02,2024 ¥y = 1.267x-6.884 0.987
BOS BOS 03/02/2024 y = 1.261x-7.123 0,999
Bog BOE Q270272024 y = 1.2456x~-6.024 0.999
BO7Y BOT 03/02/2024 ¥y = 1.2093-5.025 0.997
BOS BO8 02/02/2024 ¥ = 1.230x-5.648 0.997
BO9 BO9 02/02/2024 ¥ = L.2445-5.247 0.997
B10 Bio 02/02/2024 ¥ = 1.163x+0.064 0.998
B11 B11 01/02/2024 ¥ =1.110x-1.064 1.000
B12 B12 03/02/2024 ¥y =1.22Tx-6.093 0.998
B13 B13 01/02/2024 ¥ = 1.286x-7.460 1.000
Al4 Bl4 Q20272024 ¥ = 1.220x-5.0686 0,999
B15 Bid 02/02/2024 y=1.150x-1.264 0.999
B16 B16 03/02/2024 y = 1L.177x-3.231 0.996
BI7 B17 02/02/2024 ¥ = 1.235x-5.039 0.999
B18 B18 03/02/2024 ¥y = 1.210x-5.028 0.998
B19 B19 03/02/2024 y = 1.215x-T.087 0.998
520 B2O 02/02/2024 y=1.204x-4.118 0.896
BE1 B21 02/02/2024 y = 1.190x-4.960 0.999
B2z B22 02/02/2024 y = 1.208x-7.133 0.998
Bza B23 01/02/2024 v = 1.217x-4.085 0.998
B4 B24 01/02/2024 yo= 1.146x-2.502 1.000
B25 B25 02/02/2024 ¥ = 1.080x+1.088 0.389
B26 Bze 03/02/2024 y=1.234x-5.493 0,998
B2T B27 01/02/2024 y = 1.16Bx~-4.382 0.888
B2& B28 02/02/2024 ¥ = 1.287x-7.882 0.988
B29 B29 03/02/2024 y =1,186x-2.530 0,996
Bao Bao 02/,02/2024 ¥ =1.212x-4,080 0.997
Bal B3l Q2022024 ¥ =1.185x-4.732 0.998
B32 B3z 03/02/2024 ¥y = 1.169x-0.802 0.998

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N : 3611
Calibration Data
High Vilume Alr Sampler Data Calibrution Data
Recorder No. Blower No. Date Actual Flowrate (I':J.fminj R
B35 B35 02/02s2024 y=1.188x-3.435 0.995
Bi6 B36 01/02/2024 y=1.201x-4.088 0.999
Bat B37 01/02/2024 y = 1.196x-2.671 0.998
B38 BaB 02/02/2024 y=1.282%-6.552 0.997
B3 B39 03/02/,2024 y=1164x-0.902 0.997
B40 E40 01/02/2024 y=1.225x-6.117 0.999
B41 B41 02/02/2024 y=1.2686x-6.140 0.999
B42 B42 02r02/2024 ¥=1,187x-3.625 0,099
B43 B43 01/02/2024 ¥y = 1.233x-2.707 0.897
344 B44 01/02/2024 y = 1.202x-3.263 0,896
RO RO1 01/02/2084 y = 1.214x-4.512 0.999
Ro2 ROZ 02/02/2024 y=1.222x-5.522 0.999
RO3 RO3 03/02/2024 ¥ =1.204x-5.T85 0.999
04 RO4 01/02/2024 ¥y = 1.220x-5.355 0.998
ROS RO5 01/02/2024 y=1.180x-6.262 0.897
ROG ROG 02/02/2024 y=1.223x-6.383 0.998
ROT RO7 02/02/2024 y = 1.0B4x+0.577 0.998
ROB ROB 01/02/2024 y = 1.16Tx-2.631 0.999
RO9 ROZ 01/02/2024 ¥ = 1,194x-3.227 0.998
R10 R1O 02/02/2024 ¥ = 1.188x-4.625 0.998
R11 B11 02/02/2024 y = 1.148x-2.176 1.000
R12 R1Z 02/02/2024 y=1.166x-4,124 0.998
R13 R13 03/02/2024 y=1.133x-1.833 0,987
R14 R14 01/02/2024 y=1.216x-3.559 0,995
R15 R15 01/02/2024 y=1.183x-5.143 0,999
R16 R1& 01/02/2024 y=1.227x-7.151 0.989
R17 R17 02/02/2024 y = 1.181x-3.964 0.998
R18 R18 02/02,2024 vy =1.188x-3.915 0,997
R19 R19 03/02/2024 y=1.215x-6.609 1.000
R20 R20 03/02,2024 ¥ = 1.208x-5.309 0.998
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Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Maodel : Dry Cal DCL-ML

S/M ;136164

Calibration Data

Gas Sampler Calibration Data
Saitn Actual Flow Rate (mb/min)
Mo. |Rotameter Date (Constant Flow) R ahes Samplng Line &
(ml/min) Normal Condition Standerd MNarmal Condition gt
Condition Condition

BO1 | 2(agp) | 9OV12/2023 200 2005 200.4 2007 200.6
BOZ | 2(azB) | Oa1/2023 200 200.7 200.6 2004 200.3
B03 | z(agg) | 0212/2023 200 200.6 200.5 2009 200.8
BO4 | 2 (ag8) 01/12/2022 200 200.9 200.8 200.7 200.6
BO5 | 2 (A&B) 01/12/2023 200 2005 200.4 2009 200.8
BD6 | 2 (AgB) 02/12/2023 200 200.8 200.7 2005 200.4
BOT | 2 (A&B) 04/12/2023 200 2006 2005 2008 200.7
B08 | 2 (az8) 04/12/2023 200 200.7 2006 200.4 200.3
B09 | 2 (ARB) 01/12/2023 200 2005 200.4 2009 200.8
B10 | 2(agp) | 02712/2023 200 2006 200.5 2008 2007
B11 | 2 (ag8) D4/122023 200 2007 2006 200.5 200.4
Bi2 | 2 (agg) | 04712/2023 200 2005 200.4 2008 200.7
B13 | 2 (am8) 02/12/2023 200 200.4 200.3 200.6 2005
B14 | 7(agB) | O11/2023 200 2005 200.4 200.7 200.6
B15 | 1z (agB) 04/12/2023 200 200.3 200.2 2005 200.4
B16 | 2 (ag) | 02712/2023 200 2008 2007 200.6 200.5
B17 | 2z (ag8) 01/12/2023 200 200.5 200.4 2007 200.6

] £8.P.S. CONSULTING SERVICE CO.,, LTD.
A v 7 maownalndu 24 omevnaloiu oI WATRIN DA 10600
NP o o e ST L ol DR oA
High Volume PM-10 Air Sampler Calibration Report
| Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N = 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No, Blower No. Dhate Actonl Flowrate (ft:.n’minl R!
BO1 EBO1 02/02/2024 y=1.14Tx-0.194 {1,996
BOZ BOZ2 01/02/2024 y = 1.060x+2.508 1,000
BD3 BO3 01/02/2024 y =1.216x-2.805 0.996
BO4 B4 01/02/2024 y = 1.284x-5.960 0.999
BOD5 BO5 D2s02,2024 y=1.220x-5.284 0,899
BOG BOB 02/02/,2024 y=1.197x-4.228 0.998
BO7 BOT 03/02/2024 y = 1.208x-4.865 0,998
BO& BOB 01/02/2024 y=1.171x-1.268 0,998
BO9 BO2 01/02,2024 y=1.108x-5.197 0.997
B10 B10 01/02,2024 y=1.219x-5.339 0.987
B11 Bl1 03/02,2024 y=1.211x-3.765 0.998
Bi12 BiZ 05/02/2024 ¥y = 1.203x-3.968 0.997
B13 Bl3 05/02/2024 y = 1.156x~1.909 0.996
Bl4 Bl4 D3,02/2024 y=1.190x-3.316 0.999
B15 Bl5 01/02/2024 y=1.163x-1.150 0.999
B16 El6 01/02,2024 y = 1.170x+0.508 0.988
B17 B1T 01/02/2024 y=1.1B6x-2.843 0.997
B18 B1s 01/02/2024 y=1.207x-1.821 1.000
E19 B19 03,02/2024 y=1178x-2.990 0.998
B20 BZ20 02/02/2024 ¥y = 1.206x-5.507 0.997
B21 B21 03/02/2024 y = 1.172x-0.702 0.999
BE22 B22 02/02/2024 y=1.1756x-1.002 0.996
B23 B23 02,02,2024 y = 1.196x-3.382 0.998
B24 B24 01/02/2024 ¥ =1.181x-2.463 D.8949
B25 B25 01/02/2024 ¥ = 1.204x-3.960 0.997
BEZ6 B286 01/02/2024 ¥ = 1.218x-5.354 0.998
B27 B27 G3/02/2024 y=1178x-4.691 0.997
B28 B28 02/02/2024 y=1.226x-6.323 0.899
B29 B29 05/02/2024 y = 1.174x-3.753 0.997
B30 B30 03/0272024 y = 1.179x-3.207 0.988
B31 B31 03/02/2024 ¥ =1.189x-1.040 0.997
B3z B32 01/02,2024 y =1.222x-3.815 0.9949
B33 B33 01/02,2024 ¥y =1.159x-1.689 0.996
B34 B34 01/02/2024 y=1181x-1.278 0.895
Calibr
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 23 February 2024

BRAND APL ’
L

MODEL :

U3EN 10d.W.10d. Aautams wad NNe

a0 W

¥,

l(D‘% S P.S CONSLITING SERVICE CO

.0, CONSULTING oERVICGE OO, LTD,
%’? 7 wauwnalodu 24 suumnaloy wrizaums waaging ranms 10800
&1 Sl Pnanotyolnia 24, Phanoiyotnin d_ Jompal, Chatucaak. Bangiok 19900

LTDO

23 February 2024
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE BRAND @

MODEL

SERIAL NO.

Calibrator { Dilution System }

NO. SERIAL NO.
Calibrator (Dilution System )
Brand : Teledyne Model : TOOE
Last Cal. Date : 30 October 2023 Serial No. 1 201-8
Reference Standard Gas
Stundard Gas ¢ Nitrie Oxide (NO) Cylinder No. D ADOT265V
Cemified Dare : 05 Junuary 2023 Expired Dare ¢ 05 January 2026 Cylinder Conc. : 48,8 ppm

Brand 1 Teledyne Model : TO0E

Last Cal. Date : 30 October 2023 Serial No. 1 201-8
Reference Standard Gas

Standard Gas : Nitrie Oxide (NO) Cylinder No. T ADDT2ESY

CALIBRATING CONDITION

Centified Date

05 January 2023

Expired Date

2 05 January 2028

Cylinder Cone,

: 48,8 ppm

CALIBRATING CONDITION

Stuhility at Span

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span iniiiai Reading { Before Adj. ),PPB Finai Reading (After Adj. ), PPB
Set Point Expected Concentration Analyzer Respotise %Dif Analyzer Response Slope
Zero o -0.11 - o
NO Span 400 399.9 -0.025 400.0 1.006
Ny Span 400 400.1 0.025 400.0 1.010
APL Model 200 NOy Analyzer Cheek List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB = 2 with zero air
SAMPLE FLOW 507 cedmin 500 = 50
QZONE FLOW 78 codmin 80 = 15
PMT 103.0 my -20 - 150
AZERO 93.8 my -20 - 150
HVPS 670 Y 420 - 900 constant
RCELL TEMP 50.3 T 50 + 1
BOX TEMP 29.1 e B - 48
PMT TEMP 7.2 e T+2
MOLY TEMP 314.9 ) A5 +5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Conc 400 PFB 20 - 20,000
NO Slope 1.006 - 1.0 + 0.3
NO,, Slope 1.010 1.0 £ 0.3
NO Offser 1.4 my 20 1 +150
5\"],‘- Offset 0.9 mY 20 ro 150
Stability at Zero 0.1 PPB <02
0.2 PPR < 7 b @ 400 nnh snun s

Pressure mmbar Temp. % RH
CALIBRATION SE
Span initiai Reading { Before Adj. J,FPD Finai Reading { After Adj. },FFE
Set Point Expected Concentration Anulyzer Response e Dif Analyzer Response Slope
Zero 2] -0.11 = a
NO Span 400 400.,1 0.025 400.0 1.010
NO,, Span 400 400.3 0.075 400.0 1.014
API Model TML-41M NOy Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE a00 PPB 500 standard
STABILITY (Zero Gas) 0.1 FrB < 2 with zero air
SAMPLE FLOW 512 codmin 6OD = &0
OZONE FLOW 79 ce/min 80 = 15
PMT 103.3 my -20 - 150
AZERO 941 mV -20 - 150
HVPS 673 ¥ 420 - 900 constant
RCELL TEMP 50.2 “c 50 + 1
BOX TEMP 29.4 “c B-48
PMT TEMP 7.3 i Tx2
MOLY TEMP 315.2 e 315+ §
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constunt
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Cone 400 FPB 20 - 20,000
NOy Span Cone 400 FPB 20 - 20,000
NO Slope 1.010 1.0 = 0.3
Ny, Slope 1.014 - 1.0 = 0.3
NO Oftfser | W my -20 1o +160
NO, Offset 1.0 mV -20 1o 150
Stubility at Zero 0.1 PPH < 0.2
Stabiliry a1 Soan 0.2 PPE < 2 noh (@ 400 noh spin s
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 23 Februury 2024 BRAND : MODEL l TML-41M
NGO NOX-B22 SERIAL NO. l NO1818
Calibrator {Dilution System )
Brand : Teledyne Model : TO0E
Last Cal, Date 1 30 October 2023 Serial No. i 201-8
Reference Standard Gas
Standard Gas ¢ Nitrie Oxide (NO) Cylinder No. P ADDT268V
Centified Date : 05 Jumuary 2023 ] Expired Date 1 05 Januury 2026 Cylinder Conc, : 48.8 ppm
CALIBRATIN DITION
Pressure Temp. % RH

CALIBRATION SETTING

Lali

Span initiai Reading { Before Adj. ), PFB Final Reading { Afier Adj. ),FPB
Set Point Expected Concentrati Analyzer Resp g Dif Analyzer Response Slope
Zero o -0.10 o -
N Span 400 399.8 -0.050 400.0 1.008
NO, Span 400 400.2 0,050 400.0 1.012
API Model TML-41M NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY {Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 ce/min 500 = 50
OZONE FLOW 78 co/min 80 + 15
PMT 103.1 'y -20 - 150
AZERO 93.9 my -20 - 150
HVPS 675 v 420 - 900 constint
RCELL TEMP 50.1 % 50 * 1
BOX TEMP 29,2 “c 8- 45
PMT TEMP 7.4 “c Tx2
MOLY TEMP 314.8 “c 315+ 5
RCELL PRESS B.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Spun Conc 400 FPB 20 - 20,000
N0, Span Cone 400 PPH 20 - 20,000
NO Slope 1.008 = 1.0 = 0.3
NO, Slope 1.012 - 1.0 = 0.3
NO Offset 1.5 my ~20 1w +150
N0y, Oftser 0.9 my -20to 150
Stability ar Zera 0.1 PPB <0:2
Stability ut Span 0.2 PPE < 2 ppb @ 400 ppb span gas

CERTIFICATE No : 24M2227
REFERENCE No : 72448-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE; | OF 2

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

XS8105DU

1126422905

BAD5/50

USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD.

7 8SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

08-Mar-24

14-Mar-24

08-Mar-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

CERTIFICATE No : 24M2227 PAGE:20F 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL 3 XS105DpL

MANUFACTURER : METTLER TOLEDO SN : 1126422905

ID No % BAO5/50 RECEIVED DATE 1 08-Mar-24

AIR PRESSURE : 101 0mbar + Imbar CALIBRATION DATE 08-Mar-24

AMBIENT TEMPERATURE - 252 C =120 RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE, THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

. REFERENCE STANDARD INSTRUMENTS ==

(=

INSTRUMENT MODEL SERIAL No CERTIFICATE No BUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2} STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION ; NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

e

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ &)

0.00 0.00000 0.00000 0.000065

0.02 0.02001 -0.00001 0.000065

0.10 0.10002 -(.00002 0.000066

0.20 0.20001 -0.00001 0.000066

.50 0.50001 ~0.00001 .000065

1.00 1.00003 -0.00003 0.000066

2.00 2.00001 -0.00001 0.000067

5.00 5.00001 -0.00001 0.000068

10.00 999994 0.00006 0.000070

20.00 20.00008 -0.00008 0.000078

50.00 50.0000 0.0000 0.00013

100,00 100.0001 -0.0001 0.00019

120.00 120.0001 ~0.0001 0.00022

5. OFF CENTER LOADING ERROR
POINT READING (g)

1 50.0000
3 1 4 2 50,0000
3 50.0000
2 5 4 50,0000
5 50,0000
OFF-CENTER LOADING 0.0000

NOTE; THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2. PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. :
END OF CALIBRATION REPORT

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER

PERKINELMER:
LAMBDA 25
501814123010
SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

ORGANIC LABORATORY 1V

( 250+ 5)
(4844 25)

30 AUGUST 2023
30 AUGUST 2023
31 AUGUST 2023

Calibrated by :

Approved by :

Wathal-arn Picitnaican

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
WBIORDIEY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-8P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric aceuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration ;
1. Certified reference materials

Material Ref, type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864  01/11/2024
Didymium liquid RM-DL 28912 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918  03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium Todide solution - KI-0701-001 CI-0090-22  08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
S ——— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : SP23016
Job No. : VC66SP0014
Pages :3o0f3
Result of calibration : Photometric Accuracy

(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

(nm) Absorbance (A) Absorbance (A)  (A) +(A) Factor

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

N 440.0 29914 0.7 0.7445 4 0,0015  0.0032 2.00

2 29381 0.5 0.5416 00013 0.0032 2.00

P 29360 1.0 0.9821 0,984 ; 0.0030 2.00

'Eh 546.1 29_9 14 0.7 0.6961 86961 2.00

s 29381 0.5 0.5073 0.5073 2.00

£ 29360 1.0 1.0222 1.0244 2.00

E 590.0 29914 0.7 0.7237 0.7234 2.00

E 29381 0.5 0.5361 0.5360 2.00

2 29360 1.0 0.9753 0.9775 2.00

635.0 29914 0.7 0.6910 0.6910 2.00

29381 0.5 0.5211 0.5210 -0.00017 2.00

Materia “VAvelength Solution Certified UUC* Reading  Error Unce k

(nm) (mg/1) Absorbance (A) Absorbance (A) Factor

E 20 0.2422 0.2462 2.00

§ 40 0.4866 0.4900 2.00

E 235.0 60 0.7414 0.7390 2.00

; B0 0.9858 0.9871 2.00

= 100 1.2442 1.2480 2.00

(Without adjustment)
—— Certified Values of UUC* Reading Elsrnr Un!e_l*ttiinty k
ena Reference Material (nm) (nm) (nm) 4 (nm) Factor
278.13 0,17 0.16 2.00
361.25 0.05 0.16 2.00
RM-HL 467,82 0.18 0.16 2.00
536.56 0.04 0.16 2.00
640.50 -0.10 0.16 2.00
T40.09 -0.09 0.16 2.00
BB 864,94 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS512-04-4-020664

UUC* = Unit Under Calibration

Condition of this result of calibration : Specirophotometer PERKINELME
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode 0.0001T A

‘R Model Lambda 25 S/N 5018141230

Stray Light** UUC* Reading at 220 nm

Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Qpecific Acceptance :

Scanning Speed 7.5 nm/min Transmission = 1.0 T{(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor &,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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Console Calibration Report Pitot Tube Calibration Report
L Calibration Method ' I Critical Orificas I Calibration Method I Standard Pitot Tube
Calibration Data Calibration Data
Console Data Calibration Data Pitot Tube Data Calibration Data
No. Serial No. Date ¥ DH,, (mmH,0) Coefficience of Standard Avg, of Cp (test)
z _ No. Type of Pitot Date
BO1 1563 01/12/2023 0.998 50.05 Pitot Side A Side B
BO2 8002514 02/12/2023 1.006 49.58 BO3 g 0.99 01/02/2024 0.84 0.83
B03 1503016 01/12/2023 1.003 50.16 W s 0.60 02/02/2024 085 Fe
BO4 00006659 04/12/2023 0.598 49.71 BOS 5 0.99 D2022024 0.84 084
7 /
BOS 00007428 04/12/2023 0.99% 48,24 B80T g 0.99 010212024 084 0.85
RO1 1561 02/12/2023 1.005 49,93 — & 0.99 D1/02/2004 053 084
RO2 8002513 03/12/2023 1.003 49.90 5
B2 5 0,99 03/02/2024 54 .85
RO3 1570 04/12/2023 0996 49,68
Ell 3 0.59 03022024 0.584 (.54
Ro4 8002519 01/12/2023 1.002 4943
Bl6 g 0,99 01/02/2024 0.83 0.84
ROS 1503015 01/12/2023 0,997 50.24
§ Bl 8 0,99 02/02/2024 (.84 0.84
Remark:  Accept Value of y{test) is 0.97 <y <103
, 5 0.99 020242024 24 083
Accept Value of DHy (test) is 46.7 + 6.4 (mmH,0) Ll
821 s 0.99 01/02/2024 0.84 085
B4 s 0.99 0240212024 085 0.84
B27 5 099 01/02/2024 0.84 0.84
B30 s 0.99 02/02/2024 0.54 0.83
B3l s 0.99 02/02/2024 0.84 0.85
B33 3 0.99 01/02/2024 0.84 084
B35 1 053 . 01212024 0.85 0.84

Remark : Accept value of Cp (test) is 0.84 + 0,01
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T e Teb: {662) Q36-9370-72. Fx + (567) 5134221, F-masl 1 salei@apsncn,com, winispscon com
Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | I Model : Defender 510-H M ;136164

Ervironmental Conditions

3 \vbe ':: Soi Phaholyolnin 24, Fhaholyeihin Bd., Jempel, Cﬂiflltllﬂi. Bangkok 10900
0 Tel + (852) 235437072, Fax ¢ (667} S134224, E-mil - Salepscen. com. Wan.5pscan.cam
Pitot Tube Calibration Report
Calibration Method J Standard Pitot Tube
Calibration Data
Pitet Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
Bi6 5 059 02/02/2024 0,84 083
B37 8 0.99 02/02/2024 0.84 0.84
B38 ] 0.99 . 01/02/2024 .84 054
B39 3 0.99 020272024 0.85 0.54
B40 8 0.99 02/02/2024 0.84 0.83
B41 s 0.99 01/02/2024 0.84 085
R44 ) 0.59 01/02/2024 0.85 .54
R45 5 0.99 02/02/2024 0,83 0.84
B46 s 0.99 01/02/2024 0,54 .85
B47 s 0.99 03/02/2024 084 0.84
B48 5 0.99 03/02/2024 0.84 0.85
B49 ] 099 01/02/2024 083 0.84
B34 ) 0.99 01022024 084 085
B36 5 099 02/02/2024 0.84 0.84
BS7 5 099 01/02/2024 0.83 0.84
B38 3 099 0210272024 .84 0.85

Ramarle « Ascant valos nf Cn (tear) i T R4 £ 001

Temperature & 25 £t 3 i 53
Pressure p 1010 £ 15 mimbar
Personal Pump Data Callbration Data
Flows Rate (ml/min}
No. | Brand Model | Serfal No, Date Setting Actual (Q stel} Vel o ol HiHoe
1 2 3 1 2 a y [

BO1 SKC 229-PCRAG 262101 UE/01/2029 1,000 1,500 0 993 1,497 1,958 1.002x = 4.247 L1000
B2 SKC EI8-PCXA B26146 03012024 Lo0d 1,500 2,00 1003 1,505 001 1.009x - 19.505 g9y
BO3 SKC 224-POIRY 612068 0312029 1,000 1,500 2000 396 1,854 2,001 L006x - 12999 1000
B4 SKI: 229-PCHAE 602804 04142024 1,000 1,500 2,000 1,000 1,502 1,954 0558 + 1,239 1000
BO5 SKC F28-PUXAG 12693 0440172029 1,000 1,500 2,000 1003 1,500 2002 L011x - 21265 0998
] SKC 224-PCXRA 262188 05012024 1,000 1,500 2,000 1002 1,508 2006 1007 - 12077 0699
BT SKC 224-PCXAR 26247 05012029 1,030 1,500 2,00 I8 La92 19497 B90dx = 4810 1000
BO3 SKC 224-PCHAG 626100 D4/ LAZ0RG 1,000 1,500 2,000 1,002 500 200 2 - 20.585 0598
BoR KL 224-FC¥AA 626475 DEAD12024 1,000 1,500 2,000 998 LA 1,994 0993 + 3637 1000
B10 SKC 274-PCHRS 091950 020172024 1,000 1,500 2,000 933 1502 2001 1037 - 34867 09949
Bl1 SKC 224-PCHRB S&d315 05/01/2024 1,000 1,500 2,000 He 1492 1999 b4 - 7965 1000
B12 SKC Z23-PCHRAG (34656 05/01/2024 1,000 1,500 2,000 1,003 1502 2002 D - 10683 0599
Bl3 SKL FI4-PCAAS A020T3 04/01/2024 1,000 1500 2,000 vy 1,500 1998 1000 = D862 L0
Bla SKC 220-PCHAG £26313 03012029 1,000 1500 2,000 w9 1892 1,589 09918 + BT Lo
815 [ Z24-PCNRE 26aTd 03012020 1.000 1,500 2,000 1,002 1,502 05 L012s - 21697 0,999
Bl8 sk 228-PCXAS 626477 04/01/2024 1,000 1500 2,000 395 1,504 2001 1007~ L6.EOT 1.000
7 SKE 224-POORY 26850 04/01/2024 1,000 1.500 2,000 557 1,880 1,591 D957 + 0.331 1000
Bl3 SKC 220-PCXRA £91484 05/01/2020 1000 1.500 2000 1,003 1500 202 1,000 - 17.210 0909
B19 SKE FHLFCRAG 691539 05012024 1,000 L 500 2000 003 1504 1,099 1,005 - E906 1.000

SKC Z25-PCARG 58T 05/01/2029 1,000 1,500 2,000 Ll 1,508 2000 1016« - 33407 0999
B2l Sk 220-PCKAA 69153t 04/01/2020 1,000 1,500 2000 53 1,899 1,595 1.001x - 5.540 1000
22 SKC 224-FCHAA 621654 03/01/2024 1000 1500 2,000 1,003 1501 2009 ¥ - 19,966 0,859
B2 SKE 220 POARA THAMS 03012024 1.000 1500 7,00k 953 1,507 2002 1.007% - 3276 050
524 SKC E26365 0302024 1000 LS00 1000 1,502 2,00 1.012x - 23,889 G959
B25 SKE Z28-PORRA Ta189 03/D1/2024 1,500 2000 Lo01 1402 200 0,558« + 0608 1,000
B2G SKC 224-PC¥RG THaNTY 1,500 2,000 1,000 1,500 1,953 0756 + 4.704 Lgo0
Bar SKC ER16T3 050172020 1000 1,500 2,000 994 1,503 2,002 L014x - ¥p302 0.99%
528 SKC G315T0 05042084 1 1,500 2,000 1,003 1,500 2,001 L009x - 18.263 0698
829 SKE 26072 00/01/2020 1000 1,500 2,000 1,002 1,855 2,000 1002 - 3,909 1.000
BX SKC 22400 &51489 012004 1,000 1,500 2,000 L3 1508 2,008 1.008¢ - 11399 L1000
E31 SKC J2G-PTNRA. 691509 QR0 L2028 1000 1,500 2,000 993 A% 1997 1.005¢ - 11275 1000
B2 SKC 226-PONRA 091567 A0 1,000 1,500 2,000 53l 1503 2000 1015« - 30885 0me
B3 SKL F6-POMRA 091TES a5/012028 1000 1500 2,000 993 1498 1507 0990 —2.317 000
BM SKC 220-POXR4 612982 05/01/0004 1,000 1500 2,000 1,002 150 2002 1.007x - 13995 100
B35 5K 224-POHRA 02682 050172028 1,000 1,500 2,000 s 498 1995 1,000% - 5,285 1000
B SKE 220-PCXRG 626169 06/01/2028 1,000 1.500 2,000 ) 1,999 1004 - 10:431 0599
BaT SKL 229-POxRA 626256 05/01/2024 1000 L5090 2,000 o4 1799 1013 - 28.050 0999
B33 SKC 224-PLXRd G2616T 03/01/2028 1,000 1500 2,000 v 1498 1598 1.00%x - 5983 10
637 SR 208-PLARL 039637 03/01/2024 1,000 1,500 200 1,005 150 2,001 1006x - 15188 0599
Bad SKC 22a-PLXRL T9E3AE 05012028 1,000 1,500 2000 g 505 2000 L01dx - 79.004 0999

—
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Personal Pump Callbration Repart

Calibration Method : Dry Cal Primary Flowmater

Kodel : Defender 510-H

S/N 1 136164

Environmental Conditions

_ U3t (b W.1ad. Apudaiy wedld e
£ S.P.S. CONSULTING SERVICE CO., LTD.
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i Rii\?i“w Tel: (B52) 935-4370-72. Fow : {662) 5134221, Eevadl : saleBapscon.com., wwwspacon.com

auh When

| Personal Pump Calibration Report

| Callbration Method : Dry Cal Prienary Flowmetar | ] Model : Defender 510-H

SN 1136164

Erviranmental Conditions.

Temperatura i 25 £ 3 Y
Pressure . 1010 = 15 mimbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Modet | SerialNa. Date Setting Actal (@ 5td) mcibad o)
3 2 3 1 2 3 y [
BED Sk 28.P0NA3 504569 a5/01/2020 1,000 1,500 3,000 1602 1498 2002 1.012x - 20,156 0,599
a8 K 226-PCNA3 505080 05/01/2020 1,000 1,500 2,000 6 1,899 2000 L0tdx - 30165 0595
B8z SKC 228-pOHA3 S056TE 09/01/2029 1000 1,500 2,000 oo 1,458 1,994 L0 < 2.796 1000
BEY SKL 219.PCxR3 510785 00/0L/2024 1000 L 500 2,000 1,012 1,500 199% 1.00% - 7,703 agen
HE4 SKC 220-P0AA3 58333 0L/ 2020 L.oo% 1,500 2000 957 1,808 1591 2.993x + 4810 1000
Bes SKE Z0-PCAAZ SO5T5T 050172024 1,000 1500 2,000 9594 1,502 1998 LODEx - 14.562 1000
BEG SFRIC 225.PCHRZ 512625 03012024 1,000 1,500 2000 L5 1505 2004 0995 + 3063 Q999
87 5K 28.P00R3 504328 03/01/2024 1,000 1,500 2,000 1,000 1,89 2,000 1.000¢ - 0710 1090
L:E S 226-PCNA3 08307 A1/ 1,000 1500 24000 995 1,353 1993 0.997x + 0.574 1000
BED SKC 224-BCRA3 S0ABGR 03/01/2024 1000 1500 2600 1,000 1,859 2000 1010« - L7505 1.000
B9D SKL 213-PCHR3 508366 4012000 1000 L1500 2,000 995 1,508 2000 L.005x - 10.091 1,000
891 SKC 22a-PCHA3 510919 Q012 1000 1,500 LoD 1000 1500 1997 0093 + 1822 L0
Bz SKC 224-PCRR3 510987 Q01205 1000 1,500 2,000 Lz Lan LR D.F95% + 1097 1000
893 SKC 220-PCHA3 SRS /02 1000 1,500 2,000 954 1,856 2,008 10059 - 15,822 1000
834 SKC 224-PONRA ALZTETL asMoLsen 1000 2,000 500 1,85 2002 1007« — 19184 .98
B35 Sk 228-PCNAB AL27621 05/01/2024 1000 2,000 954 1,502 2002 10150 - 30,555 0995
HO96 SKL 228.PCYAR A13T043 04/DE/2024 1000 2000 298 1,855 1996 1.001x - 34B& 1000
897 SRC 226-PCHRB ALITSES A5ME2020 1000 2,000 5003 1,501 2% L010e - H.082 oWy
B98 SKC 224-PCNAG ALITHSG P20 1000 1,500 2,000 9% 1,457 1,998 1,003 - 6330 L0060

Tempearature 25 3 % Ye
Prassure 1o P mimbar
Fersonal Fump Data Callbration Data
P Rew ol i) Value From Calibeation Curve
No. | Brand Model Serfal No. Date Setting Actual (Q std.)
1 2 3 1 H 3 ¥ R

B4t SKC 220-PCERA &l 2665 050172020 100t 1,500 Z,m0 298 1,896 1391 059 + 1918 1,060
84z SKC 226-POxRA S26061 A /Z2 1,000 1,500 2,000 1,004 1,858 1991 &.986x + 15208 1060
843 SKE 230-PCHRA 030636 030172024 1.000 1,500 2,000 1,000 1,501 1392 09910 + 11682 1060
Bda SKE 220-BONAR 529341 03/01/2024 1,000 1,500 2,000 1,002 1,502 2002 1,004x - 6.850 Lotg
245 S 210-POARE 520564 031012024 1,000 L.500 Z,mn 1,001 1501 1987 0987 + 16026 1000
aag ST 220-P0HRE SEETAY R0 Loor 1,500 2,000 995 1506 2002 L01% - 21915 0.999
Bar SKC 226-PCHRE SBETET 04/01/2024 LO0% 1,500 2,000 1,002 1,502 2004 1010k - 21,763 {999
Bag SKC 220-PCHRE S6675Y 0012020 1,000 1,500 2,000 1,000 1,453 1,958 DLF9Te ¢ 0239 L1000
(i) SKL 226-POARE S6ETED 4/01/2020 1000 1500 2,000 1003 1502 2106 1011 - 21,550 9.999
B5} SKC 226-POHRE 500400 0120 1.000 L5c0 2,000 1,001 1,856 2002 4.003% - 2500 LO00
B51 SKE 229.PCxRR 500361 03:01/2024 Looe LS00 2,000 9% 1,502 2000 1011 - 25709 0000
852 SKC 224-PCrRE UB3LES [ bl 1.000 1,500 2|0 794 1,404 1992 0.995¢ + 1.751 1000
B33 SKC 220-PCHAE TOTETD 050172024 1000 L1500 2,00 1,002 1,301 2002 1006 - 16092 0999
850 SKE ZEECHAT 509871 5012024 1,000 1,500 2,000 995 202 LO16x - 32.282 7,999
B55 SKC ZaPORI 516710 o8 1R0EE 1000 1,500 2,000 1,004 1992 D551 + 7.666 1000
855 SKEC 224-PCRAS 511450 054012020 L1000 1500 2,0 Lou2 1,500 2001 1.005x - B.559 1,000
B5Y SKL 26-PCHA3 510758 03012024 1000 L8500 2,000 537 1482 1898 0800 - 2,122 LOOG:
B38 SKC 220:P00R3 500852 OA01/2008 oo L 2,000 1,000 1500 1099 1007« - 19.073 0955
B5Y SKC 226-POHS 05862 040172028 1000 1,500 2,000 L1 1,503 1995 0F98x « Z11E Loo0
BE3 SKL 229-POR3 512655 /012028 1000 1,50 2,000 1,004 L510 2,004 1.005x - 6,421 0598
AG1 5K 226-PCRRS 503915 040172020 1,000 1,500 2,000 w53 152 1,599 1.003% - 11706 1
a6 SKC 220-P0XR3 505975 03/01/2024 1000 1,500 2,000 999 1494 1,596 0,956 « 0822 L0
BEY SKE 228-PCHR3 511432 03A01/2024 1000 1500 2,000 50 1,501 2000 1017x - 36.250 099
864 SKC 22090303 S0A302 03/0172028 1000 1,500 2,000 58 1492 1,089 05480 + 10175 5000
BES SKC 220PONID 506310 03012024 1,000 1500 2,000 1,002 1,501 24 1.007« - 13.537 Lo
BE6 SKC 289.POHNRS 505861 002028 1,000 1,50 2,000 La0z Last 1592 0598+ 13,730 1o
Be? SKC 229-P0HR3 05295 04/01/ 2028 1000 1,500 2,000 995 1508 2004 1007x - 12893 000
853 SKC 229-PO0R3 505872 04/01/2024 1,000 1,500 2,000 1,002 1451 1,598 0995 = 0.040 Lo0o
B SKC Z28-PONR SDE3TS 04,01/ 3028 1,000 1,500 2000 1,003 1,459 2,000 1,009 - 16977 0699
B2 SKC 220.PONR3 5105323 05/01/2024 1000 1,500 2000 982 L9y 1596 1008 - 7738 1000
BT1 SKC 220-PCXR3 SOE3AT D5/01/ 2028 1,000 1,500 2,000 00 1506 2,002 1.015x — 31561 059y
B2 SKC 228.PCXA3 SDERTT 05012024 1000 1,500 2,000 1,003 1899 1,954 0991 - B.042 1000
B73 SKC 23-PONRS SL2506 04012028 1.000 1.500 2,003 1004 1501 2004 1.008x - 18308 1000
BT SKL 22-PONRD 505993 040172024 1000 1500 2,000 954 1837 1,995 10Ot - 7036 Lox
7S Sk 230-PCHRa 509820 050172024 1,000 1,500 000 L] 1,096 1,951 2.996x + 1432 1,000
BT 5KC 228-PCRRD 506811 050172029 1,000 1,500 2,000 953 1,699 1,955 1006 — 18,263 1,006
BY? SKC 220-PCXID SOE301 050172024 1,00 1500 2,000 5001 1501 2003 L0 3 - 25,006 0.939
BTE SKC 228-PCYRS 510677 0512024 1,000 1,500 2,000 295 1503 1998 1012 - 27,520 G99
B7% SKC 229-POXRD 510920 054012024 1,004 1300 2,000 994 1494 1994 100Ik - 6178 00
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Accredited
ISO/IEC 1702

Rotameter Calibration Repert (For Personal Pump High Flow Adjust)

—I CERTIFICATE OF CALIBRATION

Calibration Mathod ; Dry Cal Primary Flowmeater | L

Model : Defender 510-H

5N ;136164

—

Callbration Data

Rotarmeter Data

Calibration Data

Flow Rate (ml/min}
Value From Calloration Curve
No. | Brand Modal Date Flow Rate (Reading) Actual (Q std) NOMENCLATURE :  VACUUM GAUGE
1 2 3 1 2 3 !

L > MANUFACTURER : HI-LIGHT
H-B01 Cvayar VFE-65 £4/01/2028 500 1,000 2,000 506.5 9L 15743 C.989x + 9.286 1.000
H-AO2 Dyer VF3-65 04/01/2020 500 1000 2,000 4967 9975 1996.1 99K +4.509 1.000 MODEL / TYPE * N/A
H-803 Dyiyer VFE-65 00/01/2924 =00 1000 2,000 4976 9388 2009.6 1.004x - 14177 0,599
Hane Dwyer YFa-65 GaA0L/2020 st Lo 2000 s P R T e SERIAL NO. 2 N/A[64-220066-3]
HEDS Dviyer VFE-65 0512029 500 140G 2,000 500.4 9973 | 193 0580 + 21,602 0590 CLID. NO. : 212201114
H-A0G Dwiyer VFE-65 05012024 500 1000 2,000 5049 LLLE) 1934.0 1003 - 5213 1.000
HE07 Dwiyer VFE-65 03/01/2024 500 100 2,000 5026 9905 20067 1001x - 0.998 1000 JOB CONTROL NO. : 230725081569
HE808 Dvyar VFB-65 04/01/2028 00 1000 2,000 a%97 SOET 19798 .96 + 3.580 01,5499
HB0Y Dwyar WFB-65 09/01/2024 500 1,000 2,000 5041 10043 | 20107 0.993x + 13.958 1,000

. . 1§ i _ ] ~

HEBL0 Dwyar VFB-65 0340142024 500 1460 2000 4962 9953 20092 0.996x + 3860 1000 CUSTOMER S.P.8. CONSULTING SERVICE CO.,LTD.

7 801 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration screenlng must not be taken o part. Except complete. Without the approval of the Calibration Laboratory Co., Lid.

Calibrated By : Sittipong Pimdee

Calibration Engineer

ALIENTIEN LABRTIN 0,170

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement aecording

to the International System of Units ( S51)

Certificate No. Q23081569

F3-011-04/01-12 page | of 3
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CALIBRATION LABORATORY CO.LTD. ..

2/10-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Ro., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cakiaboralory.com  E-mailsale@cat-laboratory. com

CLC

Accredited
TRO/IEC §T0es

REPORT OF CALIBRATION

FOR

NOMENCLATURE t VACUUM GAUGE
MANUFACTURER i HI-LIGHT
MODEL / TYPE § N/A

SERIAL NO. L N/A[64-220066-3]
DATE OF CALIBRATION 3 26 July 2023

DUE DATE OF CALIBRATION . 26 July 2024

ENVIRONMENT CONDITIONS :
Temperature : (23 2)°¢ Relative Humidity : (55X 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PDS S/N. 89404505,

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology ( Thailand).

Certificate No. MP-0035-23, Due Date (02 February 2024,

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2. It has been evaluated

according fo the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 93%.

Certificate No. Q23081569

F3-011-04/01-12 page2of 3
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CALIBRATION LABORATORY Co.,LTD.

210-11,%4, 55 Sof Prasart Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: D2-578-2672  www.cakaberatory.com  E-mailsale@eabahoralory som

CLC

Accredited
ISO/IEC 1TOR0

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The DUC was exercised by applying a known pressure from its zero to full seale 1 times. Then 2 series of knawn

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )

(inHg) Up Down Up Down Up Down

0 0.00 0.00 0.0 0.0 0.0 0.0

-5 -16.66 -16.69 -4.9 -49 +0.1 +0.1

-0 -33.79 -33.79 -10.0 -10.0 0.0 0.0

-15 -50.76 -50.76 -15.0 -15.0 00 0.0

-20 -67.79 -67.82 -20.0 -20.0 0.0 0.0

~25 -84.68 -84.72 -25.0 -25.0 0.0 0.0

-30 -101.51 -101.51 -30.0 =30.0 0.0 0.0

Uncertainty of measurement + 0.2 inHg

Transmitting fluid : Air,

Technical Note. Conversion factor | kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 36 of 54

This report is valid for the above stated instrument/s only.

#i#t# End of Certificate ###

Certificate No. Q23081569

F3-011-04/01-12 pagedof 3
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkee, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com i NSCTISLTIS TS
CALIARATICON 104

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584
www.qealibration.com

CERTIFICATE No : 24M2227
REFERENCE No : 72448-1

PAGE; | OF 2

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL 3 X5105DU

SERIAL No H 1126422905

ID No 2 BAD5/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 8SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY ATSAWIN Y.
CALIBRATION DATE : 08-Mar-24
APPROVED BY : -

ISSUED DATE : e
RECEIVED DATE : 08-Mar-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

CERTIFICATE No : 24M2227 PAGE:Z0OF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL ' X5105BU
MANUFACTURER 2 METTLER TOLEDO S/N £ 1126422905

1D No : BAO5/50 RECEIVED DATE : (8-Mar-24

AIR PRESSURE ! 101 0mbar + Imbar CALIBRATION DATE 08-Mar-24
AMBIENT TEMPERATURE 3 257 C £ 126 RELATIVE HUMIDITY 53 %R + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY: WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE, THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO YARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No BUE DATE
1) STANDARD WEIGHT SET E2 OK-I-151 M23020138 D2-Feb-25
2} STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ &)
000 0,00000 0.00000 0.000065
0.02 002001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 050001 -0.00001 0.000065
1.00 1.00003 -0.00003 0,000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 999994 0.00006 0.000070
20,00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0,00013
100.00 100,0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 N1 4 2 50,0000
3 50,0000
2 5 4 50,0000
5 50,0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTA ™ davimmeinm s
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.

END OF CALIBRATION REPORT



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorncom http://wwwisithiphorn.com  causramion 0324

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
&ssoeiaten- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Pages  10of3

Calibration Certificate

Equipment :

Manufacturer :

Model : __m@s

Serial No.: 501814123010

1D No.: SP03/58

Calibration Modec : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,
BANGEKOK 10900, THATLAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :

Relative Humidity :

Received Date : 2023

Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Cert. No. : SP23016
Job No. : VC665P0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The ealibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on. £275-01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference malerials

Material Due Date
Holmium liquid 01/11/2024
Dldymlum hquia RM-DL e 02/11/2024
r RM-1N2N3N 13877 : 03/11/2024

Pm@asinm ghehmma‘le solutions  RM-0204060810 14204 § 02/11/2024
08/04/2024

Pomsinm Todide solution - KI-0701-001
i1 m; was found accmste as shown on date and place of calibrati

(Without adjustment)

— " Certified Values of UUC* Reading
Reference Material (mn) (nm)
:m 13. 278.3 ;
0.16 2.00
RM-HL 0.16 2.00
0.16 2.00
0.16 2.00
y 0.16 2.00
RAEDL 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS512-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
BEERE——— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :3of3

Result of calibration : Photometric Accuracy

(Without adjustment)
Wavelength _. Nominal  Certified UUC* Read Error Uncertainty k
Msterlal " h TN wrbines(A) 5 +(A) Factor
29360 L0 10517 0.0031 2.00
N 440.0 29914 0.7 0.0032 2.00
2 29381 05 0.0032 2.00
el 2360 10 = . 200
z 546.1 29914 0.7 0.6961 ' 2.00
z 29381 0.5 0.5073 2.00
2 29360 1.0 1.0222 1.0244 2.00
g 590.0 29914 0.7 0.7237 0.7234
E 29381 0.5 0.5361 0.5360
2 . 20360 1.0 0.9753 0.9775
635.0 20014 0.7 0.6910 0.6910
29381 0.5 0.5211 0.5210
Material “Vavelength Solution Certified UUC* Reading k
(nm) (mg/) Absorbance (A) Absorbance (A) Factor
z 20 0.2422 0.2462 2,00
g 40 0.4866 0.4900 2.00
2 235.0 60 0.7414 0.7390 2.00
3 80 0.9858 0.9871
5 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration -ophoto pdel Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Qpecific Acceplance :
Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited
Band width(Wavelength) 1.0 nm
Band width(Vis) 1.0 nm
Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor k,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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Personal Pump Calibration Report

Personal Pump Callbration Repart

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

M ;136164

Calibration Method : Dry Cal Primary Flowmater

Kodel : Defender 510-H

S/N 1 136164

q

Ervironmental Conditions

Environmental Conditions

Temperature 25 £t 3 S
Pressure 1010 * 15 mimbar
Personal Pump Data Callbration Data
Flowr it {rnbin) Walue From Calibration Curve
Mo Brand Model Serfal No, Date Setting Actual {Q std.}
1 2 3 1 2 3 y [

BO1 SKC 229-PCRAG 262101 UE/01/2029 1,000 1,500 0 993 1,497 1,958 1.002x = 4.247 L1000
B2 SKC EI8-PCXA 626146 03012024 Lo0d 1,500 2,000 1003 1,505 001 1.009x - 19.505 g9y
B3 5KC 2a4-POHRR 612968 0312029 1,008 1,500 2000 396 1,899 2,000 1,006 - 12,799 1oog
B4 5K 220-PCHRE 602300 04142024 1,000 1,500 2,00 1000 1,502 1,954 0558 + 1,239 1000
BO5 SKC F28-PUXAG 12693 0440172029 1,000 1,500 2,000 1003 1,500 2,002 L011x - 21265 0998
606 SKC 229-PC¥RA 2652188 0EADLA2029 1,000 1,500 200 1002 1508 2005 L007% - 12077 0990
BO7 SKC 224-PCXAR E2EaT 05/01/2029 1,000 1,500 2,00 I8 La92 19497 B90dx = 4810 1000
BO3 SKC Z24-PCRAR 626100 D4/ LAZ0RG 1,000 1,500 2,000 1,002 500 2005 1003 - 20.585 0598
B9 SKC 220-PLHAR 626475 D5/D142029 1,000 1,500 2,000 996 1,490 1,350 0993 + 3837 1000
Bl SKC 224-PCXRY 091950 04012024 1,000 1,500 2,000 933 1502 2001 1.047x - 34847 0599
Bl1 SKC 224-PCHRB S&d315 05/01/2024 1,000 1,500 2,000 e 1492 1999 b4 - 7965 1000
B12 SKC Z23-PCHRAG (34656 05/01/2024 1,000 1,500 2,000 1,003 1502 2002 il - 10683 0599
Bl3 SKL FI4-PCAAS A020T3 04/01/2024 1,000 1500 2,000 vy 1,500 1998 1,000 - 0L86Z L0
B4 SKL 229-PCHAY 626313 U3pL/2024 1,000 1500 2,000 #35 1,892 1,589 05T + BATT 1,000
15 5KC Z24-PCRAR 26aTd 03012020 1,000 1,500 2,000 1,002 1,502 2005 1002 - 21687 0,999
Bla SKC Z20-POXAG 626477 04/01/2024 1,000 1500 2,000 995 1,508 20t 1.007x — L6607 1.000
17 SKE 228-PCARY 26850 0412020 1.000 1500 2,000 55T 1,880 1991 D.997x + 0.331 1000
Bl3 SKC 220-PCXRA £91484 05/01/2020 1000 1.500 2,000 1,003 1500 2002 1,000 - 17.210 0909
B19 SKE FHLFCRAG 691539 05/D1/2024 1,000 L 500 2000 003 1504 ko) 1,005 - E906 1000

SKC Z25-PCARG 58T 05/01/2029 1,000 1,500 2,00 25 1,500 2000 1016 - 33407 0999

Sk ZHPCHRE 691531 04/01/2020 1,000 1,500 2,000 53 1,488 1,595 1.001x - 5564 1000
B2 SKC 224-FCHAR 31654 03012024 1.000 1,500 2,000 1,003 1,501 2,00 1.011x - 19,566 0,859
B3 SKE Z224.POIRE THENES 03012024 1.000 1,500 7,000 953 1,507 2002 1.017x - 33.376 050
B24 SKC 224-PCSRA E26365 0302024 1000 LS00 2,000 Lg00 02 2001 1.012x - 23,889 G959
B25 SKC Z28.POHRA TFaae 03/D1/2024 1,000 1,500 2000 Lo01 1402 200 0,558« + 0608 1
B2G SKC 224-PC¥RG THaNTY 4/0L/ 2020 1000 1,500 2000 1,000 1,500 1,953 0756 + 4.704 Lgo0
B21 SKL Z20-POKRA ER16T3 050172020 1000 1,500 2,000 994 1,503 o2 L014x - ¥p302 0.99%
B2 SKC 220-P0XR4 631570 05012024 1,000 1,500 2,000 1,003 1,500 2,001 1,009 - 18263 0698
B SKC Z24PONRY 626072 anmi/2020 1003 1,500 2,000 1,002 1858 2,000 1.002% - 3.909 1000
BX SKC 22400 &51489 012004 1,000 1,500 2,000 L3 1508 2,008 1.008¢ - 11399 L1000
E31 SKC 228-POYRS. 691509 QR0 L2028 1000 1,500 2,000 993 A% 1997 1.005¢ - 11275 1000
B2 SKC 226-PONRA 091567 A0 1,000 1,500 2,000 53l 1503 2,000 1015« - 30885 0me
B3 SKL FIG-PCNRA 0R1756 a5/012028 1000 1500 2,000 993 1498 1507 0990 —2.317 000
BM SKC 228-POIRS 512962 05/01/0004 1,000 1500 2,000 1,002 1501 2002 1.007x - 13995 100
B35 SKC 224-POHRA G02682 050172028 1,000 1,50 2,000 ) 1,498 1,996 1,000 - 5,285 1000
B3 SKE 220-PCREL 626164 00,/01/2028 1,000 1,500 2,00 235 1.510 1,999 1.004x - 10:43 0599
B3T SKC 229-POxRA 626256 05/01/2024 1000 1500 24 bod 1506 1799 1.013x - 25450 0597
B33 SKC 228-POXR G2616T 03/01/2028 1,000 1500 2,000 T 1498 1598 1.00%x - 5983 10
B39 SKC 219-PUAMRS 039637 03/01/2024 1,000 1,500 200 1,005 1,501 2,001 1006x - 15188 0599

e 228.BCKRL 79343 0/ I078 1.000 1500 700 038 1505 7000 t Tdx — 79,000 a0d

Tempearature 25 3 % Ye
Prassure 1o P mimbar
Fersonal Fump Data Callbration Data
P Rew ol i) Value From Calibeation Curve
No. | Brand Model Serfal No. Date Setting Actual (Q std.)
1 2 3 1 H 3 ¥ R

a1 SKC 220-PCERA &l 2665 050172020 100t 1,500 2,0 298 1,896 1391 059 + 1918 1,000
84z SKC 226-POxRA S26061 0012020 1,000 1,500 2,000 1,004 1,858 1991 &.986x + 15208 1060
843 SKE 230-PCHRA 030636 030172024 1.000 1,500 2,000 1,000 1,501 1392 09910 + 11682 1060
Bda SKE 220-BONAR 529341 03/01/2024 1,000 1,500 2,000 1,002 1,502 2002 1,004x - 6.850 Lotg
245 S 210-POARE 520564 031012024 1,000 L.500 Z,mn 1,001 1501 1987 0987 + 16026 1000
aag ST 220-P0HRE SEETAY 0402024 Loor 1,500 2,000 995 1506 2002 L01% - 21915 0.999
Bar SKC 226-PCHRE SBETET 04/01/2024 LO0% 1,500 2,000 1,002 1,502 2004 1010k - 21,763 {999
Bag SHE 226-POXRE S6675Y 0012020 1,000 1,500 2,000 1,000 1,453 1,958 DLF9Te ¢ 0239 L1000
(i) SKL 26-PORE S6ETED 4/01/2020 1000 1500 2,000 1003 1502 2106 1011 - 21,550 9.999
B5} SKC 226-POHRE 500400 0120 1.000 L5c0 2,000 1,001 1,856 2002 4.00%x - 2900 LO00
B51 SKE 229.PCxRR 500361 03:01/2024 Looe LS00 2,000 9% 1,502 2000 1011 - 25709 0000
852 SKC 224-PCrRE UB3LES [ bl 1.000 1,500 2|0 794 1,404 1992 0.995¢ + 1.751 1000
B33 SKC 220-PCHAE TOTETD 050172024 1000 L1500 2,00 1,002 2002 1006 - 16092 0999
850 SKE ZEECHAT 08821 5012024 1,000 1,500 2,000 995 202 LO16x - 32.282 7,999
B55 SKC ZaPORI 516710 o8 1R0EE 1000 1,500 2,000 1,004 1992 D551 + 7.666 1000
855 SKEC 224-PCRAS 511450 054012020 L1000 1500 2,0 Lou2 1,500 2001 1.005x - B.559 1,000
B5Y SKL 26-PCHA3 510758 03012024 1000 L8500 2,000 537 1452 1898 0800 - 2,122 LOOG:
B38 SKC 220:P00R3 500852 OA01/2008 oo L 2,000 1,000 1500 1099 1007« - 19.073 0955
B5Y SKC L8PS 05862 040172028 1000 1,500 2,000 L1 1,503 1995 0F98x « Z11E Loo0
BE3 SKL 229-POR3 512655 /012028 1000 1,50 2,000 1,004 L510 2,004 1.005x - 6,421 0598
AG1 5K 226-PCRRS 503915 040172020 1,000 1,500 2,000 w53 152 1,599 1.003% - 11706 1
a6 SKC 220-P0XR3 505975 03/01/2024 1000 1,500 2,000 999 1494 1,596 0,956 « 0822 L0
BEY SKE 228-PCHR3 511432 03A01/2024 1000 1500 2,000 50 1,501 2000 1017x - 36.250 099
864 SKC 22090303 S0A302 3012028 1,000 1,500 2,000 58 1492 1,089 05480 + 10175 5000
BES SKC 220PONID 505310 03012024 1,000 1500 2,000 1,002 1,501 24 1.007« - 13.537 Lo
BE6 SKC 289.POHNRS 505861 002028 1,000 1,50 2,000 La0z2 Last 1592 0598+ 13,730 1000
Be? SKC 229-P0HR3 05295 04/01/ 2028 1000 1,500 2,000 995 1508 2004 007x - 12,843 000
853 SKC 229-PO0R3 505872 04/01/2024 1,000 1,500 2,000 1,002 1451 1,598 0995 = 0.040 Lo0o
B SKC 228 POKR3 SOE3TS 04//3028 1,000 1,500 2000 1,003 1,459 2,000 1,009 - 16377 0699
B2 SKC 220.PONR3 5105323 05/01/2024 1000 1,500 2000 982 L9y 1596 1008 - 7738 1000
BT1 SKC 220-PCXR3 SOE3AT D5/01/ 2028 1,000 1,500 2,000 00 1505 2,002 1.015x — 31561 0s9F
B2 SKC 228.PCXA3 SDERTT 05012024 1000 1,500 2,000 1,003 1999 1954 0991 - B.042 1000
B73 SKC 230-PONRI SL2506 04012028 1.000 1.500 2,003 1004 1501 2004 1.008x - 18308 1000
BT SKL 22-PONRD 505993 040172024 1000 1500 2,000 954 1837 1,995 10Ot - 7036 Lox
7S Sk 230-PCHRa 509820 050172024 1,000 1,500 000 L] 1,096 1,951 2.996x + 1432 1,000
876 SKC 224-PLARD 506811 050172029 1,000 1,500 2,000 993 1499 1.95% 1006 - 18,283 1000
BY? SKC 220-PCXID SOE301 050172024 1,00 1500 2,000 5001 1an 2003 L0 3 - 25,006 0.939
BTE SKC 228-PCYRS 510677 0512024 1,000 1,500 2,000 295 1503 1998 1012 - 27,520 G99
B7% SKC 229-POXRD 510920 054012024 1,004 1300 2,000 994 1494 1994 100Ik - 6178 00
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| Rotameter Calibration Repert (For Personal Pump High Flow Adjust) —I
l Calibration Mathed : Dry Cal Primary Flowrneter | L Madsl : Defender 510-H SN 136164 —l
Callbration Data
Rotameter Data Calibration Data
Flow Rate (mil/min}
Value From Calloration Curve
No. Brand Modal Data Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R
H-B01 Dviyer VFE-65 £4/01/2028 500 1,000 2,000 506.5 9L 15743 C.989x + 9.286 1.000
H-g02 Dyer VF3-65 04/01/2020 500 1000 2,000 as6.1 9975 1996.1 99K +4.509 1.000
H-B03 Dwyyer VFE-65 0040172024 500 1000 2,000 a97.6 9888 20006 1.008% - 14177 0599
Hane Dveyer VFB-45 02A0L/2024 500 1005 2,000 5014 9987 20065 Q99T -0.777 1000
H-A0S Dwper VFB-£5 05/01/2029 500 1900 2,000 5004 9973 15703 0,980k + 21602 0599
H-A0G Dheyer VFE-65 05012024 500 1000 2000 5049 LLLE) 1934.0 1003 - 5213 1.000
HE07 Cwwyer VFB-45 03012024 500 LA 2,000 5026 990.4 20167 1001x - 0.998 1006
HE808 Dvyar VFB-65 04/01/2028 00 1000 2,000 a99.7 SOET 19798 .96 + 3.580 01,5499
HE0 Cyar VFB-65 D4/01/2024 500 1,000 2000 504.1 10003 | 20107 0.993 + 13098 1000
HELD Phassar WFAAE foine mnms - 4 mme P P, P s 000

Calit

g
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| Personal Pump Calibration Report
| Callbration Method : Dry Cal Prienary Flowmetar | I Model : Defender 510-H SN 136164
Erviranmental Conditions.
Temperatura i 25 = 3 c
Pressure . 1010 = 15 mimbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand | Modet | SerialNa. Date Setting Actal (@ 5td) moihetiee e v )
§ 2 3 1 2 3 y i
HED KL 228-PCHAL 504569 a5/01/2020 1,000 1,500 2,000 1,602 1498 2002 1.012x - 20,185 0,599
a8 Es 226-PCXAS 503480 05/01/2020 1,000 1,500 2,000 96 1,899 2000 L014x - 30165 0995
B8z SKC 228-pOHA3 05673 09/01/2029 1000 1,500 2,000 L 1,458 1,994 L0 < 2.796 1000
BEY SKL 219.PCxR3 510785 00/0L/2024 1000 1,500 000 L2 1,500 199% 1.00% - 7,703 agen
AE4 SKC 220-PCHA3 508333 L2020 1000 1,500 2000 957 1,008 1591 0993 + 4810 1000
Bes SKE Z0-PCAAZ SO5T5T 05012024 1,000 1500 2000 994 1,502 1998 LODEx - 14.562 1000
BEG SFRIC 225.PCHRZ 512625 03012024 1,000 1,500 2000 L5 1505 2004 0995 + 3063 Q999
BET SKE 28-PCXAS 5043z a3/01/2024 1,000 1,500 2,000 1,000 1,45 2,000 1.000¢ - OTIO 1000
[:1:1) K 226-PCNA3 08307 A1/ 1,000 1500 24000 255 1,058 1993 0.997% + (L5784 1000
BED SKC 224 POXAZ S0AB60 03/01/2024 1000 1500 2600 1,000 1,859 2000 1010« - L7505 1.000
B9D SKL 213-PCHR3 508366 4012000 1000 L1500 3,000 995 1,508 2000 L.005x - 10.091 1,000
891 SKC 22a-PCHA3 510919 Q0L 1000 1,500 LoD 1000 1500 1997 0093 + 1822 1000
BRI SKE 224-PCRA3 510987 0L/202 1000 1,500 2,000 Lz 1501 L9 D.F95% + 1097 1000
893 SKC 220-PCHA3 SO9BAS QL2 1,060 1,500 2,000 954 1,856 2,008 1005 - 15,827 L0008
894 SKC 24POHRE ALZTET1 a5/ 1000 1,500 2000 100 1,859 2002 T - 19180 0,998
895 SKC 224-POHAB AL27521 G501/2024 1000 2,000 994 1,302 2002 1015 L5535 R
BSE SKE 220.PCHAR A13T043 04/DE/2024 1000 2000 958 1,855 1996 1.001x - 14p& 1000
897 SRC 226-PCHRB ALITSES A5ME2020 1000 2,000 5003 1,501 2% L010e - H.082 ame
B98 SKC 224-P0NAE ALITESG P20 1000 1,500 2,000 9% 1,457 1998 1,003 - 6330 L0060
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Persomal Pumg Callbration Report

Calibration Method : Ory Cal Primery Flowmetar | | Made ; Defender 510-H SN ; 136168
Emvranmental Conditions
Temperature ] 1 ke -
Pressure 1010 £15 mmbar
Personal Pump Data Calibeaticn Data
o Bete WA Value From Catibration Curve
Mo. | Brand | Medel | Serlal Na. Date Setting Actual @ s}
1 2 3 1 2 3 ¥ [

Bel S 224-PC¥AL EL2689 as0a/2008 1,000 L500 00 1000 1,498 1,990 D5Pe + 6342 1000
B2 SKC 229-FCXRA 626001 040/ 2009 1,000 L5030 000 1008 1496 1,590 D584x « 20849 1000
Bi3 SKC 220-FOXRA [l ae/ma/nm 1,000 L5300 2030 9B 1496 1,589 0589 « 12360 1000
Bag K 220-PCXRE 539343 Q80472008 1,000 L50 000 1500 1301 2,002 10085 - 5213 1.000
Bas SKC 220-PCXRE 529504 08T/ 2008 1,000 LEH 2000 1008 1507 1,569 0588 + 15584 1.000
Bas ShE 220-PUXRA SEATIN 0402008 1,000 LS00 2000 9 1307 2,001 1012w - 0724 0.50%
By S 224-PCXAR fearar onoasgaze 1,000 LH 2000 1005 1.500 e 1.007s - 14420 .99%
B3 L 220-PCXRE 566753 09/04/2028 1,000 L5030 2000 e 1492 1,597 Q998x - 1157 1000
B9 SKC 220-PCXRE S68TEO Q602028 1,000 L5 000 1004 1,303 2005 1005 - 18080 955
w0 | see | meecwsn | sooen | owvwena | oo | rsw | zooo | ospen | s | ane 1000 - 1783 1600
BS) S 224-PCHAR 500365 08Ma/ 2008 1,000 LS50 2,000 995 1,500 2,002 1013« - 28701 s
B52 S 224-PCXAR o388 08082023 1,000 L&m L0 e 1Amg 1,591 0996« + 0116 1000
BSY SHC 220-PCXRE TOTETO 080/ 2025 1,000 L5 2000 1300 1502 2,00 1005w - 16999 0559
B4 KL 224-PCHAI 508821 08/04/2028 1,000 L3500 2000 6 1.503 002 1015 - 52009 999
Bss | s | wevexms | storo | osowacs | oweo | ouso | ozooe | osme | e | uem 0995+ 0965 Lo00
BSS SKE 220-PCHA3 511850 09/04/2023 1,000 1500 000 1008 149% 2,000 1002 - 4651 1.000
BEY SHC J29-PCHA3 510708 QB4 2040 1,000 L5050 200¢ 996 1494 1,958 1000« - 24680 1000
(] = 229-FLXAY S0RESE 08T/ 2024 1,000 1,560 L0000 1002 150t 2,000 L.006x — 16,480 0559
B5¥ SKC 220-FCXA3 509862 080430248 1,000 1500 2000 867 1,501 1558 0% + LDEL Lood
Bs0 SKC 220-PCXRI 512655 0504/2028 1,000 1500 2000 1005 1.507 2003 1003 - G527 1000
B&L SKE 224-PCHA3 502915 05T48/2028 1,000 1500 2000 653 1,580 2000 1.004x - L2673 1000
B&2 SKC 224.PCHAY 505078 A5/04/2034 Lo 1,500 2000 1,001 1,305 =7 0995 + 2615 1000
B&3 SKC 220-PCXAY 511432 Q5042024 1,000 5,500 2000 553 1,508 199 1018 = X713 awwe
Bad 220-PCXA3 508302 260472024 1,000 1,500 2000 L. 1,893 1587 0988 « 15991 1000
B4S SKC 220-PCXA3 S0E3LO 090472024 1,000 1,500 2000 1,500 2003 1.006x - 1202 1000
BéE SeC 220-PCHA3 509861 08/04/2024 1,000 1,500 2,000 1,489 1590 019845 « 16775 1000
BAT L1 20-pO ¥R 506205 0400720240 1.000 1500 2000 BT 1,506 2003 1004k~ 9.0 1000
] S L20-PCHAD 0307, 040820 LD 1508 2000 Lo0a 1,850 W7 0§92+ TAH 1000
o | se | mepoms | somrs | oevaozs | wowo | usoo | zeon | veos | 1seo | sess 10085 - T3ER 1999
po | sc | zaroms | swees | owvaeom | wooo | usoo | seon | ees | aer | s 1000~ 4538 1500
BTl KT 220-FCXRI 508367 09/00/2024 1000 1,500 2,000 9986 1508 2000 1013 - 27,572 %99
B72 SKC 20PN 05577 La/04/2024 1,000 1,508 2000 1001 1,500 1,05 0690« + 5791 1000
T3 SKC 220-PCXR3 512606 fasnazee 1,000 1,500 2,000 |z Laws 2002 1007k - 12671 LO00
Ea SKC 24-pOHR3 505993 LA00/2028 1000 1,500 2,000 5 1,996 1008 - £.587 1400
BT S 220-FCHA3 509620 0302024 1,000 1,50 2,000 kL] 1,953 0957 + 1,432 1,060
B6 SHC 220-PCHR3 506811 03042024 1000 4,000 97 2,000 1008 - 17,753 1.000
BrT L= 224 PCXAI Sng3n DRAD2000 1000 000 1004 2,001 100 ~ 3 0553
B78 SHC 220-PCKRI 510677 £a/04/2024 1060 1,300 2,000 M 2,001 00N = 2730 0599
ge | s | sseroms | sisan | owoecoe | odoeo | 500 | zem | ess 1593 100D - 4,708 1

| Callbration Method : Dry Cal Prirnary Flowmneter I I Model = Defender 510-H 5N 136164 —l
Ernironmental Canditions
Temperature " 25 2 B "
Pressuie o £ 1% mmbar
Personal Pump Data Calibration Data
Flow Rate (midming
No. | Brand | Modet |seruimo,|  Date Setting Actual (G std) Velus From Callbmshn panve
1 2 3 1 2 3 ¥ i

801 K 100 POXHA 243101 05002024 1,000 1500 2,000 93 1496 1,058 1000 - 3030 1.000
BI2 SKC 224-POAHS 26166 05042024 1,000 1,500 2000 1,004 1,506 2,000 1007 - 14572 aws
B3 SKC 128-PCXAG B1Z96E 094002020 L0og L500 2,000 w1 1498 2004 1008 — 13,736 1000
B0 SKC 228-POXRA GUZB04 DEAN2020 1,000 LS00 2,000 1004 1511 1,993 0957+ d.427 L0
B SKC 34-PCHRL 512693 Laa2000 L1000 1,500 2000 1008 1510 2002 L009x = 56400 Loy
BIE KL 128.PCXRG 262188 ads2008 1,000 1,500 2,000 1003 1510 2pod 1.005% - & 687 L
87 KL 224-PCXA d2e2sz 050472020 L, 1,500 2,000 Lld 1500 1596 0595 + 3930 1000
Bod S LiaPCE R BEEII0 a2 1000 1,500 2,000 100 1508 2z 1011 = 19879 09
BIg SKC 126-POXRL 626475 OEAA2000 1,000 1,500 2000 96 1499 15994 0594« + 3155 1000
Bil KL 128-PCXR 091950 04/0d/202¢ 1000 1,500 000 Lis] 2300 1015« - 30.081 0998
BIL SKC I28PUXRE 564313 D8/04/200a 1000 1,500 00U oha 1494 2500 1006« - 10717 1000
g1z She 238.PCHRE 03A65E 0R/DA 2004 1000 1,500 2,000 1408 1511 2002 1008y - IRALT e
a1 SKC I29-20HR ] OE/Da2nea 1460 1,50 00 058 3501 1,987 0.598x + 2720 1000
14 SKC Z24-PCHRA G233 04,04/ 2028 1,000 150 o w58 1491 198 0990 + 4411 1000
8s SKC 220-00KR8 apeaTe /D0 1,000 1500 2000 1,504 1505 2003 1009 ~ 16951 0y
#18 SKC S28PCXFA 426477 QL DE/ 08 1,000 1500 2000 957 1502 2,000 1005« ~ 13938 1000
Lid SKL I24-PCXRE A24860 05/D4/2024 1,000 1,500 2000 ava 1495 1,980 0985 + 3.681 1000
818 SKC 124-FCXRA 451488 042028 1060 1500 000 1004 1506 001 1007x - 12627 Q.99%
mng SKC T4-PCNRA 91555 08me022 1,000 1500 2000 s 1507 1957 1400% - 4519 1000
20 SKC TI4-PCNRA 491587 037042024 1,000 LE0D 2000 93 1518 1,959 1013 = 17,3 A998
Bt SHC 224-FCXR4 691531 Q8042025 1000 1560 2000 557 1458 1493 B89 - 113 1
822 EKC 220.PCHR4 491658 080872024 1,000 1560 2000 1,002 1500 2005 £013 - 23314 0.999
823 KT 224-FOXRA TOH3IS3 09/06/2024 1,000 1,500 2,000 5 1,506 1999 L014s - 26370 0599
#2e SR I29-FCXAG fi2e3e3 00002028 /500 000 W 1505 2003 1016 - 28BS L
Bs Sk 124-pCHR4 ToEES 040872029 1,500 4000 1 1454 Mz 0590 - 1.300 1000
B2 SKC 134-PCxR4 T9E4TY 05/04/2024 1,500 2,000 1001 1501 1997 G998 + 2010 1008
7 SKC 220-PCXR4 91673 DAL 1,500 2,000 95 200 1018x - /O3 098
BZ8 SHL 224-POEAA 61570 CE//2024 1,500 2,000 1504 1498 2090 1007w = 15.352 0999
e SRL 22A-PCxRL B2E4TE DR 1,500 2,000 1903 1,898 2003 1003 - 5903 1000
B30 SHC 224-PCKRY E91487 050472020 1,50 2,000 1008 1511 2005 1007y = 8 537 0395
B S0 LE-POERG 91505 Oalasaes 1,500 2,000 551 1,495 1,958 1006 = 18,067 Loon
EAZ S 27a-PCXHE 91557 (A/DR/ 200 1500 2000 953 1504 1099 10130 - 26,655 0399
E3% L 204-PCxAE 051758 5/0as200 1,500 2000 958 1500 1,985 1,000 - 2:B36 1000
Ex AL 226-PCXHS 611962 E/ase0ee LS50 2000 1,008 1503 2001 Lo06x ~ 11.203 aye
B35 SKC 236-PCXRE &03682 O8/Te 2023 1,500 2000 bl L1296 1,995 0.998 - 27712 1000
E36 SR 226-POXAL AZE164 O5/Da/2024 3 1500 2000 97 1.506 2003 1.006x — 10.159 1999
B37 SKC 228-PCXRL BI6256 0A/04/ 2028 1,000 1.500 2,000 97 1507 1998 010 - 23.269 09%
B35 SKC 224-PLXRS B2616T 04/04/2024 1,000 1,500 2000 596 1456 1997 1004 — 7259 1.000
B39 SHC I24-PCXRA 034837 -t 1,000 1500 2,000 1067 1499 2000 1003 — 11120 sl

i_ SKC IPGPCNRD T9E349 03/00/2084 1,000 1,500 2,000 5 1506 2001 1013 - 26.810 G
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Personal Purnp Calibration Report

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Callbration Methad : Ory Cal Primary Flowmeter

|

Model : Defender 510-H

SN 136164

| Calibration Method : Dry Cal Primary Flowmeter | |

Model : Defender 510-H

S ;136164

Environmental Condltions

Calibratlion Data

Retarmeter Data Calioration Data
Flow Rate (ml/min}
Value From Calibration Curve
Ne. Brand Model Date Flow Rate (Reading) Actual (2 std.)
1 2 3 1 2 3 ¥ s
H-B01 Duyer VFE-65 OR/D4/2024 500 1000 2000 503 2L 1768 C991% + 6353 1000
Ha02 Dovtyer WFB-65 ng/0a/a02e 500 1,000 2,000 [LTE 98,8 15967 0955+ 6.247 1600
H-803 Dwiyer VFB-£5 Da/naszia 500 1,000 2000 awas 9914 20110 5003 - 12161 0599
-804 Dviyer VFB-E5 04/04/2024 5010 1,000 2000 501.4 10005 20083 0936 - 1,566 1.000
H-605 Driyer VFB-65 DB/A/Z020 500 1,000 2,000 502.9 3995 | 19745 079 + 20520 955
H-B08 Dwyer WFB-65 0,/0/3024 500 1,000 2,000 5087 95601 1B 1005 - 6,185 1000
H-EOT Diveyer VFD-£5 050472024 500 1,000 2000 M2 9528 20171 1,000 - 0150 1000
H-EOB Dwviyar VFB-&5 404/2024 500 1.0 2000 500.3 1000.7 1En2 0955x 4+ 5208 s
H-EOY Dhvyer FB-65 0%/04/2024 500 1000 2000 53 100Ee | 2014 0.998x + 13388 1,000
H-E10 Dyyer VFB-65 a0/ 2024 ) 1060 2000 4562 10017 | 20088 0995 + 5254 1000

Terrperature 25 : 3 ‘e
Pressure 1010 = 1% mmbar
Persanal Pump Data Callbration Data
Pt Fato fmimio) | atuin ercrs catibration curve
Na, Brand Model Serlal No. Date Setting Actual (D std.)
1 2 3 1 3 s y [

2 SHC 226 9CHRS 504569 0%/04/2028 1,000 1,500 2,000 1,003 L561 2004 1003x = 23428 059
B} SHL 2PaPOAR 503081 04,/04/20728 1,000 1,500 2,000 958 1,859 2003 1.018x - 31380 0959
Ea2 ST 224-PCHAD S05673 0a,/04/2028 | 1,000 1,500 2,000 F5 1,836 1598 1.001% - 5105 1000
883 SMC 224 PLYR 510785 OB/asadde | voon 1,500 2,000 1012 1,008 2500 10024 - 7135 0509
B84 KL 224 POXRY 508323 08/08/2020 1000 1,300 2000 938 1,500 1,490 05515 « 8599 1000
Bes SEC T20-FCKAD S05TET O9/04/2024 1000 1,500 2,000 93 1543 2000 1.00Bx - 16.396 1000
BES SKC 220-PCXAZ S12615 /082024 L0 1500 2,000 1011 1,501 2002 1.000x = G072 0959
BET SKC Z20-POYRS 508320 00042024 1,000 1,500 2008 958 1,885 apat 1 0 - 4738 1000
BEg SKC 220-PCHR3 508307 D4/ 1,000 1,500 2,000 957 1594 05965 + 34T 1400
BE9 SKL 224-PCRRY SERBAL /020 1,000 1,500 L0 1001 2,006 1011x - 17474 1400
BS0 SR 220-PCXR3 SOE346 842024 1,000 1,500 2,000 957 1.004x - 4814 1.000
B51 SKC 220-POIRY 210915 04/6/2024 1,000 1,500 2000 1001 1998 0593y « 7523 1.000
Bz SKC | 2EA-PCHRS 510587 £04/04/2029 1,004 1,500 2,000 100 2000 1.0015 - 0358 1000
B9 SKC 229-POGR3 S0845 CEAL/2024 1,000 1,500 2,000 998 2003 1.007x - 13.389 1000
F3d SHC 224-POEE Al1FTE Da/Lzze 1,000 1,500 2,000 1,001 2,004 1.008x ~ 15,942 0959
B9S SKC 23000 | A3ZTe G804/ 2020 1,000 1,500 2,000 96 24005 1.016x - 31457 0933
B8 SKZ zaviord | AlzTee2 A 2020 1,000 1.500 2000 w59 1,500 2000 1,003x - 5715 1000
B3t SKE 2P0 | A1I79SS GA0/Z029 1,000 1,500 2000 1,008 1,502 2003 1001x - 20177 o399
L) SiC 274-PONEE ALITOER S@A00,/3020 1,000 1.500 2,000 i w35 1,408 2000 1.004x% - 9122 1000
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Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL 3 X5105DU

SERIAL No H 1126422905

ID No 2 BAD5/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 8SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY ATSAWIN Y.
CALIBRATION DATE : 08-Mar-24
APPROVED BY : -]

ISSUED DATE : 14-Mar-24
RECEIVED DATE : 08-Mar-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

CERTIFICATE No : 24M2227 PAGE:Z0OF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL ' X5105BU
MANUFACTURER 2 METTLER TOLEDO S/N £ 1126422905

1D No : BAO5/50 RECEIVED DATE : (8-Mar-24

AIR PRESSURE ! 101 0mbar + Imbar CALIBRATION DATE 08-Mar-24
AMBIENT TEMPERATURE 3 257 C £ 126 RELATIVE HUMIDITY 53 %R + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY: WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE, THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO YARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No BUE DATE
1) STANDARD WEIGHT SET E2 OK-I-151 M23020138 D2-Feb-25
2} STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ &)
000 0,00000 0.00000 0.000065
0.02 002001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 050001 -0.00001 0.000065
1.00 1.00003 -0.00003 0,000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 999994 0.00006 0.000070
20,00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0,00013
100.00 100,0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 N1 4 2 50,0000
3 50,0000
2 5 4 50,0000
5 50,0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.

END OF CALIBRATION REPORT



LBNE1SN 5-4
P A = v
LONASABUNHULATDILDNISASIATLAULFL

Tngmlduazidssluaniulsenaunig

(Working Area)




NSEC-TIS-TIS 17028

ATISTA CALIBRATION (137

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

2 =\
NEC-TISI-TIS 17025
CALIBRATION G037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-66/0413
The reported expanded uncertainty is based upon a stndard uncertainty multiplicd by a coverage

factor k = 2. providing a level of confidence of approximately 95%.

MTC No. EEL. BP.

109/0366

Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Service Co..Ltd.

Address + 7 Soi Phaholyothin 24, Phaholyothin Road. Jompol, Chatuchak, Bangkek 10900.

Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer 1 ACO Relative Humidity (50 = 15) %

Model 1 2127 Ambient Pressure (101,325 + 1.500) kPa
Serial No. : 130006

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

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 8/N 288987 1.

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 calibrated against standards maintained at Electrical and Electronic Standards

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

The information on actual reading is atiached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt s 27 Mar. 2023

Date of Calibration 29 Mar. 2023

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz

1. Sound Pressure Level

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IECG0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Unecertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Date of Issue

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe khlong Luang,
Changwat Pathumthani 12120, Thaltand

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

E-rmail : rumpaig@tistr.orth Wabsiteswwa tistrorth E-rnall : mtigotistrorth

The resulls relate only 1o the Iterns tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiittsn permission is obtalned from the eovemaor of TISTR

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The micronhone volume correction was not included.

30 Mar. 2023

Calibrated by : Approved by :
) Or
I
o
Electrical and E?e?ro];lg;l;ﬂrds Laboratory
Date of Calibration ;29 Mar. 2023 Industrial Metrology and Testing Service Centre

Ref: 2011266032701228001

End of Certificate

272

Office/Laboratory

501 1C, Bangpoo ndustrial Estate, Sukhurmyit Road,
Amphoe Muars, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1572-80 ext. 115, 116

Fax. (66) 0 2323 9165

Office

Thailand

Tel. (68) 0 2579 1121-30 ext
Fax. (66) 0 2579 8592

E-mall : sumales@tistrorth

FM.BLMTC.002 Rev.d

196 Phahoryothin Foad, Chatuchak Bangkok 10900,

5219, 5225, 5217

The results relate only to the items tested/calibrated or value assiensd

vertlsing the Report/Cerfificate and publicity of the results except in full are prohibited uniess written permission I obtained from the sovernor of TISTR,

Head Office
35 Mu 3 Tambon Khiore Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel, ($6) 0 2577 9000
Fax (66) 0 2577 9009
E-mall : rumpaigtistrarth Webstenww tistrorth

Office/Labaratory

Tel. (66} 0 2323 1672-80 ext
Fax. {66) 0 2323 2165
E-mail : mtcgotistr orth

g 30l 1C, Banepoa Industrial Estara, Sukhumit Road,
Amphoe Muang, Changaat Samutprakan 10280, Thaitand

Office

Thailand
115, 116

FMBLMTC.002 Rev.d

198 Phatioryothin Road, Chatuchal, Bamgkok 10900,

Tel (66) 0 2574 1121-30 ext. 5219, 5225, 5217

Fax. [66) 0 2579 B592
E-mall : sumales@tistr.onth




U3t 10d.M.188. poutai wedia Niie
H £ 5.P.S. CONSULTING SERVICE CO., LTD.

7 wanmnaladu 2 ouemsnlodu wrvAns RN EpH 10H0
b g 7 &ai Frahotyothin 24. Phanoiyatain A, ampal, Chatuchas, Hangkos 10900
A T2 et () 5

Noise B_035/24

Sound Level Meter Calibration Report

Acoustic Calibrator Thata

Brand | ACO | Number

Madel [ 2127 ] Serial No,

Catibration Range | 94 dB, 1000 Hz | Last Calibration
Due Dute

AC 03/58

130006

28 March 2023

28 March 2024

Calibration Thata

Sound Level Meter Data Calibration Data
Actual Reading [dB)
SLM Ne Brand Model Serinl No. Dute
Defore After A
ACO-R30 ACO 6236 00182012 23 February 2024 4.1 84.0
ACO-B33 ACO 6236 00182015 23 Fehrury 2024 941 340
ACO-B34 ACO 6236 00192025 | 24 Fehnary 2024 440 810
 ACO-B3T o 6236 00182028 23 February 2024 9a.9 94.0
 ACO-BES | ACO 7236 00192028 29 February 2024 T 940
ACO-B40 | ACO 6236 00192031 23 February 2024 34.0 i 24,0
ACO-BA1 ACO G295 | oo1920a2 23 February 2024 ) ) 24.0
‘Acoustic Certified Value * Thalland Tnstitute of Scientific and Technologleal Research ( TISTR) 93.94 + 0.10 dit




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration Calibration Report

Cirifiate Numbar . SPRO3030423-6 Page : 1 of 3 Certificate Number  :  SPR23030423-6 Page : 2 of 3
i Customer : 5.P.S. CONSULTING SERVICE CO., LTD. T

z 7 Sol Phaholyathin 24 Phaholyothin Road,, Jompol, Chatuchak, = Reference Standards
-_‘ Bangkok 10900 ::f Equipment Name Model Serial No. Certificate No. | Due. Date
7; Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024
E; Equipment Name ' Sound Level Meter
U:, Manufacturer . ACO o Traceability

__ Model C 6236 : This certification is traceable to the International System of Unit maintained at :

: e ;S % TISTR - Thailand Institute of Scientific and Technological Research

f ID. Number ¢ ACO-B18 f

Environmental Conditions

aclel

Ambient Temperature 1 23act 3¢ Received Date 1 24 Mar 2023

—ij Relative Humidity : 50% T15% Calibration Date : 07 Apr 2023 B
i lLocation of Galibration i In-Lab Recommend Due Date o 07 Apr 2024 él
: Calibration Procedure : SP-CPE-04-11 Date of Issue 1 08 Apr2023 -~

alal :|

Method of Calibration
0o This certifies that the above instrument was calibrated in compliance with the calioration system

-T o
L

requirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform

(= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
cansensus standards, The result reported herein apply only to the calibration of the item described above as n;
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results f
include the uncertainties and the customer must determine if the results meets their nesds.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of 5P Metrology System (Thailant

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer

SP-FM-04-15 rev.0 SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration i
Certificate No. @ SPR23030423-8 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Blantiaed UUC Reading Error Uncartainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 .18
Z Select  C Unit : d8
: Standard UUC Reading Error Uncertainty
T Setting Fast Slow Fast Slow (£)
94 941 94 01 01 0.15
T 114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing & level of confidence appraximately 95%.
- End of Certificate -
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration
Certificate Number ¢ SPR23030423-2 Page: 1 of 3

Customer : 5.P.5. CONSULTING SERVICE CO., LTD,
7 Sol Phaholyathin 24 Phaholyothin Road., Jompel, Chatuchak,

Bangkok 10800

Equipment Name Sound Level Meter

Manufacturer ACO

Maodel 6236

Serial Number 182011

ID. Number ACO-BZ9

Environmental Conditions

Ambient Temperature SAGE 3% Received Date 24 Mar 2023
Relative Humidity 50% T15 % Calibration Date 28 Mar 2023
Location of Calibration In-Lab Recommend Due Date 28 Mar 2024
Calibration Procedure SP-CPE-D4-01 Date of |ssue 29 Mar 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metralogy institute, Matural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets thelr needs.

All calibrations are performed within manutacture's specifications.The calibration certificate shall not be

reproducad except in full without written approval of SP Metrology System (Thail

Approved by

Calibrated by : Mr.Karoon Pengsalung

Calibration Officer

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration SRR

Calibration Report

3 Certificate Number : SPR23030423-2 Page : 2 of 3 : Certificate No. : SPR23030423-2 Page:30f3
: Range: 94 to 114 d8 Function: @1kHz
Reference Standards z ;
=. 2 Select A Unit : dB
o Equipment Nama Maodel Serial No. Certificate No. | Due. Date e :
2 quipl __. Standard UJUC Reading Errar Uncertainty
= Sound Level Calibrator 87-120 211203773 |EEL.BP. 114/0168| 17 Jan 2024 & Setting et o Fast — (+)
= 94 94.0 94.0 0.0 0.0 0.15
Traceability = 114 114.0 114.0 0.0 0.0 0.15
2 This certification is traceable to the International System of Unit maintained at : &
TISTR - Thailand Institute of Scientific and Technological Research ;_ Select © Unit : dB
B ; Standard UUC Reading Error Uncertainty
; 7 Setting Fast Slew Fast Slow (£)
R 94 94.2 94.2 0.2 0.2 0.15
= 114 114.0 114.0 0.0 0.0 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.

@ o This Certificate is not certified for any commercial transaction.

- Measurement Uncertainty

- The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

i standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 rev.0
SP-FM-04-15 REV.0
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C .f. C . . C g b i e
ertificate of Calibration alibration Report
; Certificate Niimber . SPRO3040335-1 Page : 1 of 3 B Certificate Number : SPR23040335-1 Page :2 of 3
LJ Customer : S.P.S. CONSULTING SERVICE CO., LTD. 5
= 7 Soi Phaholyothin 24 Phaholyethin Road., Jompal, Chatuchak, E Reference Standards
5 Bangkok 10900 ’3 Equipment Name Madel Serial No. Certificate No. | Due. Date
é E Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

Equipment Name Sound Level Meter ;i

Manufacturer ACO U:j Traceability

Model 6236 & This certification is traceable to the International System of Unit maintained at :

Serial Nurmber 185015 TISTR - Thailand Institute of Scientific and Technological Ressarch

ID. Number ACO-B33 §

Environmental Conditions :"

Ambient Temperature 23°GE 3°C Received Date 28 Apr 2023 ~

Relative Humidity 50% T 15% Calibration Date 28 Apr 2023 3

Location of Calibration In-Lab Recommend Due Date 28 Apr 2024

Calibration Procedure SP-CPE-04-01 Date of Issue 29 Apr 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISQ/IEC 17025:2017 in accordance with reference procedurs. Standards used to perform
this calibration are certified by to NIST or equivalent, National metralogy institute, Natural physical constants,

consensus standards, The result reported hersin apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All galibrations are perfarmed within manufacture’s specifications . The calibration certificate shall not be

=
c

raproduced except in full withaut written approval of 52 Metrology System (Thail

Calibrated by Mr.Karoon Pengsalung Approved by

Callbration Officer

SP-FM-04-15 rev.0

SP-FM-04-15 rev.0
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CALIBRATION (837

e

9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD. :
[E]#2ca ]

NS THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
B '/'“r'er\“\.“ N ] . I
Bl Result of Calibration RepuedNo. 21060413

': CALIBRATION CERTIFICATE
L; Certificate No.: SPR23040335-1 Page : 3 of 3
=3
i , :8.P.S. Consuliing Service Co..Ltd.
. Hange : 54 to 114 de Function : @1kHz Submitted by S.P onsulting Service Co,
5 Address + 7 Soi Phaholyothin 24, Phaholyothin Road. Jompol, Chatuchak, Bangkek 10900.
B alect A Unit : dB Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
i iz
= Standard HUC Reating Error Uncertainty : Soi 1C. Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
(=] 5 -
o?_ Selting Fast Slow Fast Slow (=) Instrument Calibrated : Ambient Environment
5’_-;' g4 84,2 04.2 0.2 0.2 0.15 Description + Sound Calibrator Temperature (23 +3)°C
2 s 0
- 114 114.1 1141 0.1 0.1 0.15 Manufacturer t ACO Relative Humidity (50 = 15) %
2 Model : 2127 Ambient Pressure (101,325 + 1.500) kPa
% Saect C Unit : dB Serial No. : 130006
o) .
2 Standard UG fleacie B Uncertainty Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037
£ Settin x +
o 1 st bl e Sl i 2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
no
E o s 4.2 0.2 &< 0.15 3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
5 He 4xidl il il o 0.15 4. Digital Multimeter Agilent 34401 A S/N MY44005560.
g_' 5. Pressure Transmitter Vaisala PTB202AD S/N T0630001.
= Note: 6. Audio Analyzer Keithley 2015-P S/N 4106495.
2 The result of calibration was found accurate as show on date and place of calibration only. 7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871
éT This'Conioate st aailiinesny commerisitaarton Calibration Procedure; CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
Ny
o measured by standard microphone using an insert voltage technique.
w .
g Measurement Uncertainty This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
E—: THB peRaitad uncenenty oF maRsutament Is.te experndsd Unoerainty obtained by multiplying the Labaratory (EEL). which are traceable to the International System of Units through the National Institute of
- standard uncertainty with the coverage factor k = 2.00, providing & level of confidence approximately 95%. .
i Metrology (Thailand).
2. - End of Certificate - . . o
- The information on actual reading is atiached herewith and the uncertainty limits quoted refer to the
=

measured values only.

Date of Receipt + 27 Mar. 2023

Date of Calibration 29 Mar. 2023 X%

Advertising the Report/Certificate and publicity of the results

)

The results relate only 1o the items tested/calibrated or value assignad
icept in full-are prohibited unless written permission is obtalned from the wovarmor of TISTR

FM.BLMTC.002 Rev.d

WO ML CHEABSENALIIEE :MMM

Head Office Office/Laboratory Office

35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang.  Soi 1€, Banepoo industrial Estate, Sukhurmvit Road 196 Phahonyothin Foad, Chatuchak Bansiok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muars, Changwat Samutprakan 10280, Thailand  Thailand

Tel, (66) 0 2577 9000 Tel (66) 002323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. [66) 0 2323 9165

E-rmail : rumpaig@tistr.orth Websiteswwn tistrorth E-rnall : mtigotistrorth E-mall : sumales@tistror.th

SP-FM-04-15 REV.0



NEC T sl 15 IWJ"
CALIBRATION G037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

21-66/0413

MTC No. EEL. BP.

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

factor k = 2. providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz

109/0366

Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
T'ype (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1,5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [ECG0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

Calibrated by :

Date of Calibration

Date of Issue

29 Mar.

2023

30 Mar. 2023

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Approved by :

i
~—~
Electrical and Ee?rgl;lgl;ﬂrd; Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref : 2011266032701228001

(=]
[

Advertising the Report/Certific

The results relate only

to the items tested/calibrated or value assion.
ate.and publicity of the results except in full are prohibited unless written o

an |s obt:

1ed from the governaor of TISTR,

?L(D

138M 10d.11.108. Aoudons wedld e

Q P2 CONSUITING SERVICECO. LTD

Ser S SIS IS DY e Wy .
LITE nmmn 10900

Head Office
35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,
Chanawal Pathumthani 12120, Thailand
Tel, (66) 0 2577 9000
Fax. (66} 0 2577 9009
E-mall ; rumpaigtistrorth Webs

e tistrorth

Office/tabaratory
S0l 1C. B

Tel. (66} 0 23
Fax {66) 0 2323 5

E-mail

Bangnoo Industrial Estate, §
9, Chanpwat Samutprakan 1

GT2-B0 ext. 115, 116

165

mic@tistr.onth

ukhurmuit Road,

Office

Thallane

Tel (66} 0 2579 1121-30 ext

FMBLMTC.002 Rev.d

196 Phaharyathin Road, Chatuchak, Bangkak 10600,

5219 5235 5217

"ﬁt ? 8ok tholynl.nm 24, Praholyothin A4, Jompol, Chatuchak, §l'wﬂk 10800
AmeB® T (52 9072, < 2] 53T, T Kak DSt o, s com
Noise B_042/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO Number I AC 03/56 |
Model | 2127 } Seral No. [ 130006 |
Calibration Range | 94 dB, 1000 Hz Last Calibration | 29 March 2023 |
Due Date | 29 March 2024 Hi
Calibration Data
Sound Level Meter Data Calibration Data
SLM No. Brand Model Serial No. Date okl
Before Adjustment After Adinctment
ACO-B18 ACO 6236 00172048 25 February 2024 94.0 94.0
ACO-B29 ACO 6236 00182011 25 February 2024 94.1 94.0
ACO-B33 ACO 6236 00182015 25 February 2024 94.0 _ 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Reseurch (TISTR) 93.94 + 0.10 dBb
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Calibration Report

Certificate Number : SPR23090267-6 Page ! 2 of 3

Certificate of Calibration

@B Certificate Number - SPR23090267-6 Page : 1 of 3

Customer © 8.P.5. CONSULTING SERVICE CO,, LTD.

7 Soi Phaholyethin 24 Phaholyothin Road., Jompol, Chatuchak, Reference Standards

fa Bangkaok 10800 Equipment Name Model Serial No. Certificate No. | Due. Date
| Sound Level Caliprator 5T-120 211208773 EEL.BP. 114/0168] 17 Jan 2024
Equipment Name + Sound Level Metar
Manufacturer 1 Cirrus Traceability
Model CONIA This certification is traceable to the International Systerm of Unit maintained at :
TISTR - Thalland Instiiute of Scientific and Technological Research
Serial Number 1 G3M1S
ID. Number © CR-BD6

:j Environmental Conditions

Ambient Temperature z 9Z80T 390 Received Date 1 18 Sep 2023 —

Relative Humidity : 50% T15% Calibration Date 1 18 Sep 2023 j

i Location of Calibration t In-Lab Recommend Due Date 1 188ep 2024 i
: Calibration Procedure 1 SP-CPE-D4-01 Date of Issue v 18 Sep 2023 i

it Method of Calibration ]
u This certifies that the abeve instrument was calibrated in compliance with the calibration system o
_ requirement of ISOMEC 17025:2017 in accordance with reference procedure. Standards used to perform
o this calibration are certifiad by to NST ar equivalent, National metrology institute, Natural physical constants, =
w consensus standards, The result reported herein apply only to the calibration of the item described above as S
received.Our decision rule is ta contact the customer if the iterm pass and fall calibration when the results

include the uncerainties and the custorner must deterrring if the results mests their needs.

MAAA

The calibration certificate shall not be reproduced except in full without written approval of P Matrology

System (Thalland).

Calibrated by : Mr.Chumpon Dokpikul Approved by

it

Calibration Officer

oy

SP.FM-04-15 rav.0 SP-FM-04-15 rev.0
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Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. ¢ SPR23000267-8 Page : 3 of 3
Range : 04 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast fow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 i ¥ | 4 | .15
Select C Unit : dB
el
= ;
Standard UG Reading Rrror Unecertainty
Satting Fast Slow Fast Siow (£}
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.8 2.1 =1 0.15
Select Z Unit : dB
Standard ULE Reading Erar Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 2156
114 118.9 113.9 -0.1 =01 0.15
Note:

The result of calibration waz found accurate as show on date and place of calibration only.

This Certificate Is not certified for any eommercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

stapdard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

—End of Cerlificate —

SP-FM-04-15 REV.0
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Sound level Calibration report

t Calib

: Sound Level Meter

Description
Manufacturer

Model
Serial No.
Microphone Mo,

Peramplifier No.

Standards Used

: Cirrus

: CR161B

: G301401

1 216924A

: 10323F

Ambient Enviroment

Temperature
Relative Humidity

Ambient Pressure

1 (2443)°C
: (55+15)%

: (100845)hPa

® Sound Level Calibrator Delta chm HD 2020 5/N : 15030521

Jg!gasurgmgut Bﬁsu“

Method Standard Reading Error After
Reference (dB) (dB) (dB) Adjustment

+ (dB)

Sound level 94.0 95.3 1.30 93.7




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 08 June 2023 CERTIFICATE NUMBER 193208

CERTIFICATE OF CALIBRATION

Certificate Number:
193308

Page 2 of 2

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
Y014 OPH

United Kingdom

Microphone

Microphone capsule
Manufacturer: Cirrus Research ple
Model: MK:224

Serial Number: 2169244

Calibration procedure

Date of callbration: 08 June 2023
Open circuit: 48.6 mV/Pa
Sensitivity at 1 kHz:  -26.3 dB rel 1 V/Pa

The microphone capsule detailed above has been calibrated to the published data as
described in the operating manual of the associated sound level meter (where applicable),

The frequency response was measured using an electrostatic actuator in accordance with
BS EN 61084-6:2005 with the free-field response derived via standard correction data
traceable to a National Measurement Institute.

The absolute sensitivity at 1 kHz was measured using an acoustic calibrator conforming to
IEC 60942:2003 Class 1.

Free-Field Frequency Response : Tabular

Environmental conditions
Pressure: 101.50 kPa
Temperature: 21.0°C

Humidity: 48.0 %

S tiv Actuator Response
s b e F"\:;IFB"EI 1‘knl-.llz] " s
63 0.02 -0.15
80 0.04 -0.03
100 0.01 0.04
125 0.02 0.05
160 0.04 0.08
200 0.03 0.10
250 0.03 0.1
315 0.05 0.10
400 0.04 0.10
500 0.03 0.09
630 0.02 0.07
800 0.01 0.05
1000 0.00 0.02
1250 -0.01 -0.03
1600 -0.02 -0.11
2000 -0.03 -0.22
2 500 -0.07 -0.39
3150 -0.11 -0.65
4000 0.14 -1.04
5000 -0.20 -1.56
6 300 0,17 -2.26
8000 -0.04 -3.22
10 000 0.08 -4.57
12 500 0.32 -8.11
16 000 0.02 -7.79
20 000 -1.35 -10.38
Free-Field Frequency Response : Graphical
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 13 February 2024 CERTIFICATE NUMBER 208458

Cirrus Research
Acoustic House
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH

United Kingdom

Sound Level Meter : IEC 61672

Instrument information

Manufacturer: Cirrus Research ple Notes:
Model: CR:161B

Serial number; G301407

Class: 1

Firmware version: 5.8.3251

Certificate Number:
CERTIFICATE OF CALIBRATION 208458
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before  Pressure: 99.84 kPa Temperature: 22.6 °C Humidity:  39.1 %
After Pressure: 98.68 kPa Temperature: 22.9°C Humidity: 39.6 %
Test equipment
Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001681
Attenuator Cirrus Research ZE 952 64370
Environmental Monitor Comet T7510 16966334
Additional instrument information
Instruction manual;
Reference level range: Single range
Pattern approval: No
Source of pattern approval: -
Preamplifier Microphone
Model: MV:200F Model: MK:224
Serial number: 9649F Serial number: 212388D

Test summary
Date of calibration: 12 February 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013.

The sound level meter submitted for testing successfully completed the class 1 periodic tests of IEC 61672-
3:2013, for the environmental conditions under which the tests were performed.

However, no general statement or conclusion can be made about conformance of the sound level meter to the full
specifications of IEC 61672-1:2013 because (a) evidence was not publicly available, from an independent testing
organisation responsible for pattern approvals, to determine that the model of sound level meter fully conformed to the
class 1 specifications in IEC 61672-1:2013 or correction data for acoustical test of frequency weighting were not provided
in the Instruction Manual and (b) because the periodic tests of IEC 61672-3:2013 cover only a limited subset of the
specifications in IEC 61672-1:2013.

Notes

This cerificate provides tramahllrly of measurement to the Sl system of units and/or to units of measurement realisad at the National Physical

y or other i metrology i This certificate may not be reproduced other than in ful, zxceptwnh the prior writien
approval of the Issulng labmatury The results within this certificate relate only to the ilems cali Tne > P yisbasedona
a age factor k=2, p ga ge probability of approxi y 95%.

Test results summary

Test Result
Toneburst response Complies
Electrical noise-floor Complies
Linearity Complies
Eﬁ;‘;?ﬁg Tequency Complies
R Comples
C-weighted peak Complies
Overload indication Complies
High level stability Complies
Long-term stability Complies
e




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 06 February 2024 CERTIFICATE NUMBER 208459

Cirrus Research
Acoustic House
Bridlington Road
Hunmanby

MNorth Yorkshire
YO14 OPH
United Kingdom

CERTIFICATE OF CALIBRATION

Certificate Number:

Microphone

Microphone capsule

Manufacturer: Cirrus Research ple
Model: MK:224

Serial Number: 212380D

Calibration procedure

Date of calibration: 06 February 2024
. Open circuit: 40.8 mV/Pa

Sensitivity at 1 kHz: -27.8 dBrel 1 ViPa

The microphone capsule detailed above has been calibrated to the published data as
described in the operating manual of the associated sound level meter (where applicable).

The frequency response was measured using an electrostatic actuator in accordance with
BS EN 61094-6:2005 with the free-field response derived via standard correction data
traceable to a National Measurement Institute.

The absolute sensitivity at 1 kHz was measured using an acoustic calibrator conforming to
|EC 60942:2003 Class 1.

Environmental conditions
Pressure: 99.10 kPa
Temperature: 22.0°C

Humidity: 40.0 %

208459
Page 2 of 2
Free-Field Frequency Response : Tabular
Free-Field Sensitiv Actuator Response
Frequescy (e B ol 1 k) (dB)
63 0.03 -0.14
80 0.02 -0.04
100 017 0.20
125 -0.00 0.03
160 0.00 0.06
200 -0.00 0.07
250 -0.02 0.06
315 0.02 0.07
400 0.00 0.07
500 0.01 0.07
630 0.01 0.06
BOO -0.00 0.04
1000 0.00 0.02
1250 0.02 0.01
1600 0.05 -0.04
2000 0.08 -0.10
2500 0.12 -0.19
3150 0.21 -0.33
4000 0.30 -0.60
5000 0.41 -0.95
6 300 0.60 -1.49
B 000 0.79 -2.39
10 000 0.88 -3.78
12 500 0.96 -5.47
16 000 0.60 -7.20
20 000 -0.49 -9.50
Free-Field Frequency Response : Graphical
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. 34N (0a.i.109. Aaudans wedid e
] = §.P.S, CONSULTING SERVICE CO., LTD.

i 24 muumnaTuly woigane wevging rpanne 10800
ol 24, Phanclyeitin Re., Jempal, Chatushik. Bangkok 10900
(842 284201

Noiso B 138/24
Sound Level Meter Calibration Report
Acvustic Calibeator Data
Brand CIRRUS I Number | AC-CRO1/63 |
Model | CR515 | Serkal No. | 22002 ]
Calibrution Runge I a4 dit, 1000 He | Last Calibration | 05 March 2024 ]
Due Date | 05 March 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Avtual Reading [dB]
SLM No. Brand Maodel Serial No. Date
Befure Adj After Adj
CR-BOG Cirmss CRIGIR Gan1151 03 May 2024 94.0 94.0
CR-BOg Cirrs CRIGIR Gao1401 05 May 2024 941 940
CR-B10 Cirrus CRIEIR Gan1407 05 May 2024 94.0 4.0
Acoustic Certified Yaloe ; Thailand Institote of Scientilic and Technological Research ( TISTR ) G4.04 + 0,10 dB
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

q““‘lw" S A WY 2
= 22 e
oy = %ﬁ BT TINT
B Certificate Number : SPR23030505-1 Page : 1 of 3 5 Certificate Number : SPR23030505-1 Page :2 of 3
Customer : 5.P.S. CONSULTING SERVICE CO., LTD. E
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak, = Reference Standards
Bangkok 10800 "-L:r: Equipment Name Model Serial No. Certificate No. | Due. Date
1 Humidity Chamber TH-80S NiA SPR23010480-5 | 22 Feb 2024
Equipment Name : Area Heat Stress Monitor m THERMO-HYGROMETER 50204 A47048 QR23-0176 | 26 Jan 2024
Manufacturer ¢ Quest Technologies ,»E_
Mode! : QUESTemp 34 & Traceability
Serial Number . TEG040050 E This certification is traceable to the International System of Unit mainiained at:
= SP Metrology - SP Metrology system (Thalland) Co.Ltd. )
ID. Number . BO7 = "
; Quality Rebam Co., Lid
Environmental Conditions .
Ambient Temperature D PatEt 2% Received Date . 30 Mar 2023 2
Relative Humidity : 50% T15% Calibration Date ¢ 31 Mar 2023 f
g Location of Calibration ¢ In-Lab Recommend Due Date ¢ 31 Mar 2024 ?
= Calibration Procedure 1 SP-CPT-04-13 Date of Issue : D1 Apr2023 -
2 Method of Calibration o

This certifies that the above instrument was calibrated in compliance with the calibration system
n requirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform
I this calibration are certified by to NIST ar eguivalent, National metrology institute, Natural physical constants, IS
consensus standards, The result reparted herein apply only to the callbration of the item described above as
received.Our decision rule is to contact the custamer if the item pass and fail calibration when the results
include the uncertainties and the customer must determing if the results meets their needs.
All ealibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Szrawut Khitmal Approved

Calibration Officer

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. : SPR23030505-1 Page : 3 0f 3
Temperature Accuracy in the Measurement, (WET) Unit = *C
Temperature Standard uuc Eftar Uncertainty
Setting Reading Reading e (+)

30.0 30.013 30.0 -0.013 0.50
35.0 35.010 35.0 —0.010 0.50
40.0 40,015 40,0 -0.015 0.50
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc Errar Uncertainty
Setting Reading Reading (+)
30.0 30.013 30.0 ~0,013 0.50
35.0 35.010 35.0 -0.010 0.50
40.0 40.015 40.0 ~-0.015 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc S Uncertainty
Setting Reading Reading {.)
30.0 30.013 30.0 -0.013 0.50
35.0 35.010 35.0 -0.010 0.50
40.0 40.015 40.0 -0.015 0.50
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number

* BPR23110155-2 Page: 1 of 3

Customer ! 5.P.S. CONSULTING SERVICE CO,, LTD.

7 Soi Phaholyathin 24 Phaholyothin Road., Jompel, Chatuchak,
Bangkok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Quest Technologies

Model ! QUESTemp 34

Serial Number TELO80D34

ID. Number Bt

Environmental Conditions

Ambient Temperature 23°cE 2% Received Date 10 Nov 2023
Relative Humidity 50% 115 % Calibration Date 11 Nov 2023
Location of Calibration o In-Lab Recommend Due Date 11 Nov 2024
Calibration Procedure SP-CPT-04-13 Date of Issue 12 Nov 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17026:2017 in accordance with reference procecure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration cerfificate shall not be reproduced except in full without written approval of SP Metrology
System (Thailand).

Calibrated by : Mr.Navaporn Uengseng Approved b

Calibration Officer

SP-FM-D4-15 rev.0



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. ) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

oW, S,
z ] G AfcREsiTED
'“ Certificate No. : SPR2 5— 3

S Certificate Number : SPRP3110155.2 Page : 2 of 3 i ertificate No 3110155-2 Page : 3 of 3
2 = Temperature Accuracy in the Measurement. (WET) Unit: *C
= =
5 Reference Standards =} Temperature Standard yuc Error Uncertainty
o : 2 e g2 Setting Reading Reading (&)
2] Equipment Name Model Serial No. Certificate No. | Due. Date 2
= =
=3 | Hurnidity Chamber TH-808 N/A SPR23010480-5 | 22 Feb 2024 =] 30.0 30.011 30.3 0.289 0.20
M | m
§ | THERMO-HYGROMETER 50204 A4T046 QR23-0176 26 Jan 2024 = 35.0 35.014 35.3 0.286 0.20
= & 40.0 40.017 40.3 0.283 0.20
:: Traceability -:r Temperature Accuracy in the Measurement. (DRY) Unit: "C
g_ This certification is traceable to the International System of Unit maintained at ‘3
-, SP Metrology - SP Metrology system (Thailand) Co.Ltd. E Temperature Standard uuc £ Uncertainty
& s : i : ror
=7 ) 3 Setting Reading Reading (+)
2, Quality Reborn Co., Ltd -
5 30.0 30.011 30.3 0.289 0.20
: i 35.0 35.014 35.3 0,286 0.20
i Z_’ 40.0 40.017 40.3 0.283 0.20
i, ! Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
= 5
=5 % Hurmidity Standard uuc Error Uncertainty
@ > Setting Reading Reading (£
7 o 30.0 30.011 30.5 0.489 0.20
A 0 35.0 35.014 35.5 0.486 0.20
b o] 40.0 40.017 40.5 0.483 0.20
i o
& - Note:
g E The result of calibration was found accurate as show on date and place of calibration only.
5 :i This Certificate is not certified far any commercial transaction,
= =
= = :
c [~ Measurement Uncertainty
i 210 The reported uncertainty of measurement is the expanded uncertainty cbiained by multiplying the
o Lo
= ?r standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 rev.0 SP-FM-04-15 REV.0
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Certificate of Calibration Calibration Report

’ Certificate Number © SPR93110050-1 Page: 1 of 3 Certificate Number : SPR23110050-1 Page : 2 of 3
Customer : 5.P.5. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak, Reference Standards
: Bangkaok 10900 5 Equipment Name Model Serial No. Certificate No. | Due. Date
: : Humidity Chamber TH-80S N/A SPR23010480-5 | 22 Feb 2024
“ Equipment Name ! Area Heat Stress Monitor ; | THERMO-HYGROMETER 50204 A47046 QR23-0176 26 Jan 2024
_ Manufacturer . Quest Technologies
: Model : QUESTemp 32 Traceability
_ Sarar Niiidher & TEANGRBE = This certification is traceable to the Intemational System of Unit maintained at :
5 3 SP Metrology - SP Metrology system (Thailand) Co.Ltd.
ID. Number : B12 = Quality Rebom Co., Ltd
Environmental Conditions o
— Ambient Temperature DPRAET Received Date : 03 Nov 2023
: Relative Humidity P 50% T15% Calibration Date : 03 Nov 2023 -_
Location of Calibration ! In-Lab Recommend Due Date @ (03 Nov 2024 3
o Calibration Procedure : SP-CPT-04-13 Date of Issue T 04 Nov 2023 D

Method of Calibration =
This certifies that the above Instrument was calibrated in compliance with the calibration system 0
requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, Naticnal metrology institute, Natural physical constants,
consensus standards, The result reported herein apply only to the calibration of the itern described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results =
include the uncertainties and the customer must determing if the results meets their needs. =
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology :

System (Thailand).

i Calibrated by : Mr.Pitak Srisutam Approved by

Calibration Officer (1

SP-FM-04-15 rev.0 SP-FM-04-15 rev.0
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= —— % 7 Soi Phaholyothin 24, Phahelyothin Rd.. Jompel, Chatuchak, Bangkok 10900
ahen o o Tel © {662) 939437072, Fox ¢ (662) 5134221, E-mall : saleBepscon,com., wiww.spscan. com
. - a-le;r:;n‘__‘;:p:r:ﬂlkmm
Result of Calibration
Heat Stress WBGT Meter Verification Report
1 Verification Data
Certificate No. :  SPR23110050-1 Page : 3 of 3
Heat Stress WBGT Meter No. ;o BOY Verification Date 25 February 2024
Brand o 3M Ambient Temp. 24.5 %
Temperature Accuracy in the Measurement. (WET) Unit: "C Model . QUESTempOSil Barometric Pressure 1011 mmbar
Serial No. TEGD40059 Relative Humidity 49 %
Temperature Standard uuc Efror Uncertainty
Setting Reading Reading [+) Verification Module (Electronic Sensor Check)
Verification Module No.: 21 WB=125°, DB=471 °C, G=603°C
30.0 30.014 30.1 0.088 0.20
35.0 45.012 35.1 0.088 0.20 Result of Verification : Without Adjustment
40.0 40.017 40.1 0.083 0.20 Wet Probe Temperature Measurement
Verification Module Reading {"C) UUC® Reading ("C) Correction (C) Tolerance Limit (°C)
" 125 126 -0.1 +0.5
Temperature Accuracy in the Measurement. (DRY) pit "G
Dry Probe Temperature Measurement
5] ) - R
P : » i i Tol e L
Temperature Standard uue . Uncertainty Verification Module Readine { C) UUC* Reading ('Q) Correction (JC] olerance Limit { C)
Setting Reading Reading o [+ 411 1.2 01 £04
Globe Probe Temperature Measurement
30.0 30.014 30.2 0.186 0.20 Verification Module Reading o) UUC* Reading (-30 Carrection (C) Tolerance Limit ("C)
693 69.2 0.1 +05
35.0 35.012 35.2 0.188 0.20
UUC* = UNIT UNDER CALIBRATION
40.0 40.017 40.2 0.183 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit : "C
Humidity Standard uuc Eiier Uncertainty
Setting Reading Reading (=)
30.0 30,014 30.2 0.186 0.20
35.0 35.012 35.2 D.188 0.20
40.0 40.017 40.2 0,183 0.20

Note :

The result of calibration was found accurate as show on date and place of calibration only,
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate -

S5P-FM-04-15 REV.0
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Heat 042 2
Heat Stress WBGT Meter Verification Report
Verification Data

Heat Stress WBGT Meter No. ¢ Bl11 Verification Date 25 February 2024
Brand ¢ 3M Ambient Temp. 24.5 %
Model QUESTernpD.'id Barometric Pressure 1011 mmbar
Serial No. ¢ TELOBOO34 Relative Humnidity 49 %o

Heat 042 3
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : Bl2 Verification Date 25 February 2024
Brand DoaM Ambient Temp. 24,5 %
Model £ QuEs‘remp°32 Barometric Pressure 1011 mmbar
Serial No. : TPAL00D10 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No.: 21  WB=125°C, DB=471 °C, G=693°C

Result of Verification : Without Adjustment

Verification Module (Electronic Sensor Check)

Verification Module No.: 21 we=125°C, DB=471 °C, G=893°C

Wet Probe Temperature Measurement

Result of Verification : Without Adjustrment

Wet Probe Temperature Measurement

Verification Module Reading (*C) UUC* Reading () Correction {C) Tolerance Limit (*C)
125 125 0.0 +0.5
Dry Probe Temperature Measurement
Verification Medule Reading ‘o) UUC* Reading (7C) Correctian { C) Tolerance Limit {°C)
47,1 472 0.1 =05
Globe Probe Temperature Measurement
Verification Module Reading (7C) UUC* Reading ("C) Correction [ C) Tolerance Limit {C)
69.3 69.1 0.2 - 0.5

ULICH = UNIT UNDER CALIBRATION

Verification Module Reading o UuC* Reading o Cornection {-C) Tolerance Limit (CIC}
125 126 0.1 + 0.5
Dry Probe Temperature Measurement
Verification Module Reading (C) UuC* Reading (C) Correction { C} Tolerance Limit (°C)
47.1 a7.3 0.2 0.5
Globe Probe Temperature Measurement
Verification Madule Reading (C) uUc* Reading (¢) Correction ("€} Tolerance Limit (°C)
693 481 02 + 05

UUC* = UNIT UNDER CALIBRATION
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Certificate of Calibration o
Certificate Number ! B8PR23110050-2 Page: 1 of 3
Customer : 8.P.S. CONSULTING SERVICE CO,, LTD.

7 Soi Phahalyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10300

Equipment Name Arga Heat Stress Monitor

Manufacturer Quest Technologies

Model © QUESTemp 34

Serial Number TEF050029

1D. Number T BT

Environmental Conditions

Ambient Temperature BT 220 Received Date 03 Nov 2023
Relative Humidity P B0% T18% Calibration Date ¢ 03 Nov 2023
Location of Calibration : In-Lab Recommend Due Date 03 Nov 2024
Calibration Procedure : SP-CPT-04-13 Date of Issue 04 Nov 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISQYIEC 17025:2017 In accordance with reference procedure, Standards used to perform
this callbration are certified by to NIST or equivalent, National metrology institute, Natural physical constanis,
consensus standards. The result reported herein apply only to the calibration of the item described above as
recelved.Our decision rule iz to contact the custemer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

Systemn (Thailand).

Calibrated by : Mr.Pitak Srisutam Approved by

Calibration Officer

SP-FM-04-15 rev.0

A

ARAR

Certificate Number

Calibration Report

SPR23110050-2

Reference Standards

Page :2 of 3

Equipment Name Model | Serial No. Certificate No, | Due. Date
Humidity Chamber TH-808 ! IN/A SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 50204 | A4TD46 QR23-017% 26 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
5P Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co.,

Lid

SP-FM-04-15 rev.0
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Certificate No. :  SPR23110050-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: "C
Temperature Standard uuc Eitor Uncertainty
Setting Reading Reading I
30.0 30.014 30.3 0.286 0.20
35.0 35.012 35.3 0.288 0.20
40.0 40.017 40.3 0.283 0.20
Temperature Accuracy in the Measurement. (DRY) Unit = *C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading e (£}

30.0 30.014 30.2 0.186 0.20
35.0 35.012 35.2 0.188 .20
40.0 40,017 40.2 0.183 0.20
Temperature Accuracy In the Measurement. (GLOBE) Unit: °C

Humidity Standard uuc E Uncertainty
Setting Reading Reading Loy {x)
30.0 30.014 30.2 0.186 0.20
35.0 35.012 35.2 0.188 0.20
40.0 40.Mm7 40.2 0.183 0.20
Mote :

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction,

Measurement Uncertainty
The reported uncerlainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factar k = 2, providing a level of confidence approximately 55%.
= End of Certificate -

SP-FM-04-15 REV.O
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Certificate of Calibration

Certificate Number

Page: 1 of 3

+ SPR24030285-8

Customer 1 5.P.5. CONSULTING SERVICE CO., LTD.
7 Soi Phahalyothin 24 Phaholyothin Road., Jompal, Chatuchak,
Bangkok 10200

Equipment Name : Area Heat Stress Monitor
Manufacturer * Metrosonics

Model ¢ hs-32

Serial Number : MCEQ30011

ID. Number L B21

Environmental Conditions

Ambient Temperature s b p i S o Received Date .10 Mar 2024
Relative Humidity : 50% T15% Calibration Date v 20 Mar 2024
Location of Callbration In-Lab Recommend Due Date © 20 Mar 2025
Calibration Procedure SP-CPT-04-13 Date of Issue T 21 Mar 2024

Method of Calibration

This certifias that the above instrument was calibrated in compliance with the calibration system

requirement of [SO/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
this callbration are cerified by to NIST or eguivalant, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the tem described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulis
include the uncertainties and the customer must determine if the results meets their needs,

The calibration certificate shall not be reproduced sxcept in full without written approval of 5P Metrology
System (Thalland).

Calibrated by : Mr.Navaporn Usngseng Approved by

Calibration Officer



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

)
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ihrati Result of Calibration ==
o Calibration Report
a 3
3 Certificate Number  : SPR24030285-8 Page :2 of 3 3 Certificate No. !  SPR24030285-8 Page : 3 of 3
o [=}
- - Temperalure Accuracy in the Measurement. (WET) Unit: "C
= Reference Standards =
- =
= i i ; = Temperature Standard Uuc Uncertainty
oo N C No. | Due. D a x
2 Equipment Name Maodel Serial No erificate No ue. Date 5 Setting Raading Reading Errar (+)
= Humidity Chamber TH-805 N/A SPR24020149-7 | 23 Feb 2025 =
T_El THERMO-HYGROMETER 5020A A47046 OR24-0167 | 26 Jan 2025 | = g 0012 298 R 0.20
B % 35.0 35.010 34.8 -0.210 0.20
e iz 40.0 40.015 39.9 -0.118 0.20
3 Traceability oy
Y This certification is traceable to the International System of Unit maintained at : r_é_-
= SP Metrology - SP Metrology system (Thailand) Co.Ltd. = Temperature Accuracy in the Measurement. (DRY) Unit:'C
w o
= Quality Reborn Co., Ltd =
= o Temperature standard uug Eiior Unecertainty
o Setting Feading Reading (+)
A
:—'\.— 30.0 30.012 29.7 -0.312 0.20
.% 35.0 35.010 34.7 -0.310 0.20
f‘_ 40.0 40.015 39.8 -0.215 0.20
X B
%: I;_ Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
(] A
© @ Humidity Standard uuc i Uncertainty
£ 3 Setling Reading Reading (£)
; _ 30.0 30.012 29.7 -0.312 0.20
3*] s 35.0 35.010 34.7 -0.310 0.20
z B 40.0 40.015 38.7 -0.315 0.20
= =
o 2 Note :
-:,. : The result of callbration was found accurate as show on date and place of calibration only.
E‘ Thia Certificate is not certified for any commercial transaction,
2.
=

Measurement Uncertainty
The reported uncenainty of measurement is the expanded uncertainty obtained by multiplying the

2 standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
= = End of Certificate —

RE

SP-FM-04-15 rev.0
SP-FM-04-15 REV.0



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
&

[

Calibration Report

Certificate of Calibration

B Cerlificate Number ! SPR23110155-4 Page : 1 of 3 Serifiate Ndrmber. ' ' SPRISTID16E4 Page :2 of 3
2 Customer ! 5.P.5. CONSULTING SERVICE CO., LTD.
- =
z 7 Sal Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak, =) Reference Standards
=3 it
B Bangkok 10900 B Equipment Name Model Serial No. Certificate No. | Due. Date
g 5 Humidity Chamber TH-808 MN/A SPR23010480-5 | 22 Feb 2024
,—é Equipment Name . Area Heat Stress Monitor THERMO-HYGROMETER 50204 A47046 QR23-0176 26 Jan 2024
" Manufacturer ¢ Quest Technologies e
g Model : QUESTemp 32 = TrBees oy
% = This certification is traceable to the Internalional System of Unit maintained at :
=| eria : c = i
= Sipk Mumber TrHRs059 = SP Metrology - SP Metrology system (Thailand) Co.Ltd.
=~ ID. Number : B22 = Quality Rebomn Co., Ltd
i: :'\ 3
X Environmental Conditions S
- Ambient Temperature L 23RET weg Received Date 110 Nov 2023 2
= 1
& Relative Humidity P BO% t15% Calibration Date ¢ 11 Nov 2023
(1]
= Location of Calibration * In-Lab Recommend Due Date ¢ 11 Nov 2024
1‘ Calibration Procedure : SP-CPT-04-13 Date of Issue 12 Nov 2023
5 Method of Calibration
'}“ This certifies that the above instrument was calibrated in compliance with the calibration system
N requirement of ISO/EC 17025:2017 in accordance with reference procedure, Standards used to perform
(2]
2 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
(4]
. consensus standards. The result reported herein apply only to the calibration of the item described above as
2
= received.Our decision rule is to contact the customer if the ltem pass and fail calibration when the results
g_- include the uncertainties and the customer must determine if the results meets their needs.
._:'; The calibration certificate shall not be reproducad except in full without written appraval of SP Metrology
5

System (Thalland).

Calibrated by : Mr.Navaporn Uengseng Approved by

LDEEENAL

Calibration Officer

3

SP-FM-04-15 rev.0 SP-FM-04-15 rav.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

P
Result of Calibrati
Certificate No. :  SPR23110155-4 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: 'C
- Temperature Standard uuc Errar Uncertainty
Setting Reading Feading (£
30.0 30.011 30.2 0.189 0.20
35.0 35.014 35.2 0.186 0.20
40.0 4007 40.2 0.183 0.20
Temperature Accuracy In the Measurement. (DRY) Unit : 'C
2 Temperature Standard uuc Efior Uncertainty
= Selting Reading Reading B L=
30.0 30.011 30.2 0.189 0.20
35.0 35.014 35,2 0.186 0.20
40.0 40.017 40.2 0.183 0.20
&= Temperature Accuracy in the Measurement. (GLOSE) Unit : *C
Humidity Standard uue - Uncertainty
& Setting Reading Reading - (£)
o 30.0 30.011 30.3 0.289 0.20
35.0 35.014 35.3 0.288 0.20
2 40,0 40.017 40.3 0.283 0.20

Note:
The result of calibration was found accurate as show on date and place of callbration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%.
— End of Certificate -

SP-FM-04-15 REV.O
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ﬁwq 7 Soi Phatclyothin 24. Phaholyothia Rd.. Jompol, Ghatuchak. Bangkok 10800
e T (662) FI9-4370-72, P ; (662) 5134221, E-mall ; 5a%edSpecon.com. WW.SPSCEN Com

Heat B 139 1
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : BT Verification Date 05 May 2024
Brand + Quest Technologies Ambient Ternp. 24.5 c'c
Model : QUEgl'emijﬂ Barometric Pressure 1011 mmbar
Serial No, ;. TEFO50029 Relative Humidity 49 %%

Verification Module (Electranic Sensor Check)
Verification Module Ne. : 21 WB = 12,5 oc‘ DB =471 UC, G=

593 °c

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading EDC} UUIC* Reading If. ]

Correction (C)

Tolerance Limit ('C)

125 125

a0

+05

Dry Probe Temperature Measurement

Verification Module Reading Co UUC* Reading { C)

Coraction (¢}

Tolerance Limit {'C)

471 472

01

+ 05

Globe Probe Temperature Measurement

Verification Module Reading {'C) UUC* Reading (C)

Correction ('C)

Tolerance Limit (")

653 682

(i8]

+ 0.5

UUC® = UNIT UNDER CALIBRATION
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4NN 10800
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Heat 8 139 2
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WEGT Meter No, : Ba2i Verification Date 05 May 2024
Brand : METROSMICS Ambient Temp. 24,5 b=
Medel i hs-32 Barometric Pressure 1011 mmbar
Serjal No, 1 MCEQ30011 Relative Humidity 49 %%

Verification Module (Electronic Sensor Check)

Verification Module No.: 21 we-125°C, DB=-471 °c, ©=693°C

2 U3t 19d.1.10d. AoutaRy wedld Hine
] :SPS. CONSULTING SERVICE CO., LTD.

% RANT NTINNY 10800
}%R ﬁ‘ ? Sol Pmiﬂulyotnm 24, Phaholyothin Rd.. Jompal. Chatuchak, Bangkok 10900
Al Tel : (562) 930-4370-7E Fax ¢ (B62) 134221, E-masf : sakedepecon. com.. wwww.spsion.com

Heat B 130 3
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : B2z Verification Date 05 May 2024
Brand ¢ Quest Technologies Ambient Temp. 205 °c
Medel g QUESrempajz Barometric Pressure 1011 mmbar
Serfal No, ¢ TPKD40059 Relative Humidity 4% S

Verification Madule (Electronic Sensor Check)

Besult of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Mo, : 21 WE =12 EGC, DB = 471 Dc, G =633 0c
Besult of Verification : Without Adjustment

Verification Module Reading { C) ULC* Reading o

Carrection (C)

Tolerance Limit {C)

Wet Probe Temperature Measurernent

125 126

01

+ 05

Verification Module Reading e} LIUC* Reading {C)

Correction ( €}

Tolerance Limit ( €)

Dry Probe Temperature Measurement

125 125

o0

+05

Verification Module Reading s) UUC* Reading (=)

Correction (C)

Tolerance Limit ('C)

Dry Probe Temperature Measurerment

a7.1 471

Verification Module Reading o) UUC* Reading o

Carrection (-C)

Tolerance Limit Q)

471 472

-01

=05

Globe Probe Temperature Measurement

0.0 + 0.5
Globe Probe Temperature Measurement
Verification Module Reading (C) UUC* Reading (C) Correction ( C) Tolerance Limit (€)
9.3 652 0.1

=05

WVerification Module Reading ( C) UUC* Reading o)

Correction (')

Tolerance Limit (C)

UUC* = UNT UNDER CALIBRATION

Verif

693 69,1

02

+05

UUC® = UNIT UNDER CALIBRATION




