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- Adrgas Specinlty Gases
Alr as Airgas USA, LLC
. fion 1 Landing Foad

an Al Liquice comgpany Cinng 1, NJ 0Bo77-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Custorner PO Number: 5218002858

Part Number: EQ2ZMIBSE15ACOGC Reference Number; 82-401241461-1
Cylinder Number; EBE0062269 Cylinder Volume: 145.7 CF
Laboratory: 124 - Rivertan (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number B52018 Walve Outlet: 580
Gas Caode: 02,BALN Certification Date: Jul 17, 2018
Expiration Data: Juyl 17, 2026
gi’:.gn? in accandance with "EFA Traceatslity Protocal for Assay and Cenification of Gaseaqus Calbration Standards {May 2042]" document EP,

F 21, using the assay procadures listed .".'ml,ﬁi.:l Mthodalngy does mot fequise cormeciion for analylical imererence. This cylinder has & toial analyticsl

unceriginly as staled below with a confidence level of 85%, There are no significant impurities which apc e use of this calibeation miviure, A1 concertrations. & on &
velumeivalume Easia unless olhanvise noted

Dia Mot Lise This Cylinder balow 100 peig. is. 0.7 meganascals

ANALYTICAL RESULTS

Component Requestad Actual Protocal Total Relative
Concentration Concentration Method Uncertainty
OXYGEN 15.00 % 15.04 % G1 += 0.6% NIST Traceable
MITROGEN Balance
e
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
| nTRM 08061420 CC2T36ET1 22,53 % OXYGENMNITROGEN +- 0.4% Mar 08, 2019 1
= ST
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

|| Horiba WP 510-02-TTWMJ041 Farsmagnebic Jul 12, 2018 |

Triad Data Available Upon Request

NOTES:

NET OTY:4878.4g

GROSS QTY: 2772249

POst 5218002858

This calibration s1d. has been cerified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-B00/R-12/531, All tasting processes and measurements conform to the requirements of
ISONEC 17025 and to Airgas IS0 9001:2008 and relata only to tems identified on this ceificate. All values
are cerfified to ba MIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer,

ACCREDITED)

TESTING CERT No. 3082.05

Page 1 of B2-401241461-1

Airgas

ARFEAR
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EOSNIB3E15AD00C Reference Mumber:  B2-401241460-1
Cylinder Number: CC457499 Cylinder Volurme: 153.9 CF
Léuc:.‘atnry 124 - Riverton {SAP) - NJ Cylinder Pressure: 2015 PSIG
PGWVP Number: B520148 Valve Outlet 660
Gas Code: CO,C02 NO NOX S02 BALN Certification Date: Jul 13, 2018
Expiration Date:  Jul 13, 2026
it —
Cerd paformed in accordancs with “EFA Traceabiity Prolecol fod Assay and Certfication af Gassous Calibration Standards (May 2012 nint EPA

i analytical interferencs. This sylinder h

ures ksted, Analytical Med
oi leuel of 95%. Thers

BOOR:1 1, using the assay prod
unoertsinky @ stated below with a confi

Dy Mt Lkisd TT

ANALYTICAL RESULTS

wlinder below 100 peig ie 0.7 megapascals.

Component Requested Actual Protocol Total Relative Assay

Cencentration Concentration Method Uncertainty Dates
MoK 4D0.0 PPM 400.6 FPM G1 +i- .T% MIST Traceable 074062018, 07TH W2018
NITRIC GXIDE 400.0 PPM 400,6 PPM G1 +i- 0.6% MNIST Traceable 2018
SULFUR DIOXIDE 400.0 PPM 411.4 PPM G1 2% MIST Traceable OTIDE/2M B, 07 32016
CARBON MONIXIDE B00.0 PPM 7831 PEM Gl +i- 0.8% MIST Traceable OTIDBME
CARBON DIDXIDE 16,00 % 16.09 % G1 #i- 0,7% MIST Tracesbis O7IDE/2HE

SER Balance
NITROGEN =T el
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
MNTRM 15060430 450508 496,86 PPM NITRIC OXIDEMITROGEMN #f- 0.5% fday 04, 2021
PRM 12368 56041149 28,88 PPM NITROGEN DICKIDEMR +- 1.5% Jun 02, 2017
GMIS 5101 PPM NITROGEN DICKIDEMITROGEN + 2.0% Jun 11, 2020
MTRM 5162 PPM SULFUR DIOXIDEMIT #l- 0.8% Moy 16, 2021
MTRM 480.9 PPM CARBON MONOXIDEMNITROGEN - DE% Mov 18, 2018
MTRM 120615149 19,87 % CARBON DIOXIDEMNITROGEN - 0.6% Jan 11, 2024

C3MES used in the assay and nol par of the analysis,

ANALYTICAL EQUIPMENT

The SRM, PRM ar RGM noted abaye is anly

InstrumentMakeModel Analytical Principle Last Multipoint Calibration
Micalel 8700 AHROS01433 CO2 FTIR Jun 21, 2018
Siernans Ulramat 6 J3-588 COLOW WOIR Jun 25, 2018
Micolat 6700 AHRIE01833 NO FTIR Jul 12, 2018
Micolet G700 AHRO801633 NO2Z FTIR Jul 12, 2018
Micalel 6700 AHROE01633 802 FTIR Jul 05, 2015

Triad Data Available Upon Reguest
NOTES:PO# 5218002858

Met weight: 12.1 s
Gross weight: 621 lbs

This callbration std. has been cerified in accordance with the May 2012 EPA Traceability Pre
Document EPA-S00VR-12/531. All testing processes and measurements confomm 10 the reguireme
ISOMEC 17026 and to Alrgas 150 8001:2008 and relate only to Hems identified on this certiffcate éﬂ
are ceftified to be NIST Traceable with total uncenainty &s detailad under Analytical llncerﬁaﬁ i
dacument shall not be reproduced In full without writben approval of the issuer. 5

TESTING CERT No. 3082.05

Page 1 of 82-401241460-1
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Envi Equipment Service Co., Ltd.
111¢254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 TRES
E-mail: sales(@envi-ces.com

Centificate No. : E22-08034
Page :1of6

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Lid.

#1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok

Address 10260

Description of Equipment Console meter

Manufacturer Apex Instrument

Muodel Number XC-572-V

Serial Number 1701018

ID./Control No. ]

Environment Conditions Temperature 25+£2)°C
Humidity (50 £ 15) % RH

Cal. Date 17/08/2022

Issue Date 17/08/2022

“alibrati 2 “alibrati ure Used

LIS EPA Method (United State Environmental Protection Agency b
‘This certificate i traceable 1o national standard, wivich realize the units of measurement aceording to the Iniermational System of Lnbs (15).
Result of Calibration

This certificate may nol be reproduced other than i full except with prior Writken appaoval of the Technical Manager, Eavi Equipment
Service Company Limited. =

Calibrated by Mr. Sanya Sangnil Approved by

(Mr. Mana Fuekhud
Technical Manger

NAS LUAUAN

Jau e S S - nos

EES

Meter Console Information

Certificate No. : E22-08034
Page : 2of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2,5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

FactorsiConversions

Comnaile Mndal: | 0. 0.y 1710812022 Std Temp | 293 k|
Number g |
Console Serial Calibration s |
- 760 H
Nucaber I'TD]O.IlS ' Reference No. E22-08034 Std Press i mm Hg
DGM Model .~ | | Barometric |
SK25 5599 Hi K 0.386
Number SRS | | Pressure 75! mm-e 3 L 1
1
DGM Serial Calibration . o |
Mo b 00002030 | Wl Gatnis i i 0.999 Console Leak Check PASS
(‘.alhhmtiun Data
Run Time Metering Console J Calibration Meter
. Outle |
DGM t Outlet Ouilet Outlet
Orifice Volume Volume Tem Temp Volome | Volume Temp Temp
p
i Initia " e . i
Elapsed DH Initial Final 1 Final Imitial Final Initial Final
(Q) (P} (Vi) (V) (tmi) (i) (Vwi) (Vwi) (tui) (Lt}
min mm Hy0 m’ m’  H aC m?* m’ ! "
1250 | 130 19108900 19110300 g 27 ; H5.69988 | R5.84334 27 27
1255 | 130 19110300 | 19101700 | 27 27 | 8584334 | 85.98642 27 27
B.80 ' 26.0 19111810 19113210 7 Z7 | §5.99774 | 86.14128 26 26
8,80 ! 26.0 1911.3210 1911 4610 8 18 | B6.14128 | B6.28450 6 16
14.62 40.0 19114740 | 19117540 28 28 £6.29780 | 86.58438 26 16
14.60 | 400 1911, 7540 19120340 18 28 B6.58438 | B6.BGUAL 26 26
1083 T0.0 1912.0450 19123250 18 18 H6.88092 | 87.16578 15 15
1LB3 Ti0 1912.3250 1912.6050 29 29 B7.16578 | B7.45004 25 25
9,47 90,0 1912.6190 | 19128990 | 29 249 8746412 | 87.74662 25 25
947 0.0 191 2.89%0 19131790 9 29 87.74662 | BE.02862 25 15

et/
lna1sluAIUAN
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EES

Meter Console Information

Certificate No. : E22-08034

Page

tiof6

Factors/Conversions

ﬁﬁ"m’;';_“m' XC-572v | | Date | Time | 17082022 ':ED Std Temp | 293 K
::“;;:'rs‘"”' 1oto1s E:g:::mﬂ E22-08034 StdPress | 760 | mmHg
PV RS | meapy, | (SRR 75599 | mmHg | | K 0386
ﬂf:bf:’i" 00002030 f::::’:‘:';;:m | oo Console Leak Check | PASS

Calibration Data

Resulis
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 m’ua/min Variation
(Viotsi)) | (Quuiat)) | (VWia) | QW) (Y) (LY) (Quntsstyeeen) (&Ha) (&Ha)
[ = | oo m’ m*/min m/min mm H:0
0.136 0011 0139 .01 1.022 0.009 0.011 46,016 -1L144
0136 n,-u_l i_ I 0.139 0.011 1020 0.007 0.011 46.632 -0.528
0137 0.016 0140 0.ol6 1.022 li_EH.W | {LRIA ]S 45,525 -1.635
0.137 | 0.0 I_f- ] 0.139 0,016 1019 0.006 0.016 45.728 - -I-.EI__
0.274 | 0.019 0.27% 0.019 1019 0.006 0.019 48.607 1.447
0.274 y l].i-:ll'? 0.278 0.019 L0014 0.002 0.019 48,884 1 |_'?E .
0.276 | 0.028 0.278 0.026 LO09 vll_;[;j_ i 0.026 47.400 0.249
0.276 ll.fil.‘i 0.278 0.026 1007 -0.006 0026 47,6009 IJ.-I-;‘J ]
0.276 0,029 0.276 0.029 0.99% —ll..El-I.;l_ 0029 475009 0,349
0.276 l].ﬂ-l'g‘ 0.276 029 0.997 -0L0T6E 1 0029 47.678 l]..."_lﬂ A
LOI3 | ¥ Average 47.160 ﬁ::;‘:c
MNote:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

tolerance of individual values from the average is +0.02.

For AHg, orifice pressure differential that equates to 0.75 ¢fm (0.0212 m*/min) at standard temperature and
pressure, acceptable tolerance of individual values from the average is £0.2 inches (3.1mm) H.0,

tula - Sndualun sinosa

EES

Meter Console Information

Calibration Conditions

Certificate No. - E22-08034

Page : 4 of 6

Factors/Conversions

Cinesls Modal | o oy Date | Time | 17/082022 | 10:20 Std Temp | 293 K
Number AM
Console Serial Calibration s | ‘
| Number k 1701018 Reference Mi. E22-08034 Std Press 760 mm Hg
DM Model Y % Barometric
2 T55.9 0.3
Miianlise 5K25EX Picaais 55.00 mm Hg K. 86
DGM Serial Calibration
2
Number 00002030 Meter Gamnia 0.999 Console Leak Check PASS
Cidibration [ute 17-B-2022 Calibration Reference Mo EZ2-08034
Meter Gamma vs Flowrate
1040
- - - - -
1030
z
E 1020
5 ~+—Camma Y
o = Max Allow Y
! Min Allow Y
= LaLo
lLooo |
D"W . FUNISU R |
0.000 0,005 0.010 0.015 0020 0.025 0.030 0.035
1
| Flowrate Standardized & Comected (m?/min)
|
|
| Consolé Serial 1701018

Comsole Model,

XC-572-V




Bl Snduidurt- wos3a

EES

Certificate No. : E22-08034

Certificate Mo. ; E22-08034

Page : 5of6 Page : 6of 6
Meter Console Information Calibration Conditions THERMOCOUPLES SYSTEM CALIBRATION
-
S::::':rm"d" XC-572V Date | Time | 17/08/2022 'g'r;‘“ Std Temp | 293 K
Console Serial ”mm;' Calihration O 5 i i @ - mmH— Sampling System Equipment Information Calibration Conditions
Number Reference No. > E Console Model Number XC-572-V Date Time 17/08/2022 | 12:40PM |
| gfnl:']h::udel SK25EX g::;:::r“ 755.99 mm Hg Ki 0.386 Caonsole Serial Number 1701018 Calibration Reference No. E22-08034 '
i i i M Maodel Numbe SK25EX Refi Thermometer DIGICON
;' paniouil | ooomugsy | | SRS 0.999 Console Leak Check | PASS e s i
| Cumber L . Lefer LA - DGM Serial Numhber 00002030 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Calibration Dae 17-8-2022 Culibration Reference No E22-08034 Meter Box Serial Number i€ 16103
Resulls
Meter Pressure vs Flowrate -
Console Thermocouple Simulator
l Chansel asd Meter Box Channel Temperature Reading (°C )
0.040 3
[ E test point 80 | 250 | 380 | 930 | 149.0 | 2600 | 371.0 | 482.0 | 593.0 | 816.0 | 10380
0035 | | Stack 7.0 | 230 | 360 | 920 | 1480 | 257.0 | 3700 | 480.0 | 5910 | 813.0 | 10350
I Aux =17.0 230 36.0 92.0 148.0
0,030 1
& 3 |00 Probe 7.0 | 230 | 360 | 90 | 1480
st | ok
% £ 0025 f /"1ﬁg ! Filter J160 | 230 | 360 | 920 | 1480
2t Oven 170 | 230 | 360 | 920 | 1480
8o 0020 | =z -
o g . Exit =16.0 130 36.0
o
=)
EE oms | ! 016
= = Bik Tolerance Range
0.010 ? i Stack + 1.50%  Absolute Meter + 30°C
Probe = A0*C Exit + 20°C
0.005 [ ! ' { Filter £+ 30°C
000 o | AR - PR T |
0.000 20,000 40.000 G000 R0.000 1 00000

DGM Orifice AH (mm H20)

Console Model; XC-5T2-V

Console Serial:

1707018
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Envi Equipment Service Co., Ltd. Certificate No. : E22-08034
111¥254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110 Page : 20f6

Tel. 098 362 9152, 089 478 TRBS

E-mail; sales(@envi-ces.com

METHOD 5 CONSOLE CALIBRATION

Certificate No. : E22-08034 NG REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

Page :lof6 5-POINT METRIC UNIT
CERTIFICATE OF CALIBRATION L ;
Console Model | 10:20 . a ;
572-V . i 082022 s 203
Nt b XC-572 | Date | Time 17/082022 AM *..ld-Temp i_.1 K
Customer ¢ United Analyst and Engingering Consultant Co., Lid. - o = i ™
v I Comole Sisl | opigg | | SAEReben E22-08034 StdPress | 760 | mmHg
| Number | Reference No. | ) &
. #1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok ' DGM Model | I
Address fiaen DGMModel' | gpaspx | | Demmstrie 75599 | mmHg| | K 0386
| Number . Pressure -
DGM Serial g Calibration =
int ; .o non 020 0.999 : Check | PASS
Description of Equipment : Console meter | Number 00002030 [ Meter Gamma ) : Conscfle Leak Check ) PASS
Manufacturer ¢ Apex Instrument
Maodel Number 1 XC-572-V i — : |
| Run Time Metering Console Calibration Meter I
Serial Number © 1701018 | Outle | I |
DGM ; [ Outlet Outlet Qutlet |
4 | Volume Volume Volume | Volume o ot |
ID./Control No. T Orifice | ""00¢ OHME | Tem | Temp | | Temp Temp
| p | |
P - igs . 9 . . 3 'S ia | |
Environment Conditions @ Temperare  (23£2)°C Elapsed DH ! Initial Final '“'J“" | Final | Initial ‘ Final | Initial | Final ‘
1 S . — 1
Humidity (50 £ 15) % RH {Q) | (Pm) | (Vi) (Vg (s} | (G (Vwi) | (vwf) | () (twt) l
Cal. Date : 17/08/2022 min mmH0 | m m’ € | % m' | m' | € 2 |
12.50 13.0 1910.8900 | 19110300 17 27 H5.69988 | 85.84334 27 27 |
TN MY . T - T — — t . |
ioiid TR 12.55 130 | 19110300 | 19100700 | 27 27 | 8584334 | 85.98642 | 2 |
8.80 2.0 | 191LI810 | 19113210 | 27 | 27 | 864128 | 26 | 26 |
Calibration Method or Calibration Procedure Used 8.80 6.0 | 191013210 1911.4610 18 | I8 | B6.28450 16 | 6 |
LIS EPA Method (Lnmed : Environmetal Protection Agency 14.62 40.0 1911.4740 1911.7540 218 24 | 658438 26 | 16 !
This certificate is traceable 1o nutional standard, which realize the units of measurement according o the Iniermationad Sysiem of Units (15). 14.60 40.0 | 1911.7540 i 19120340 28 i 28 B6.58438 | B6. 86082 |
Hesult of Calibration 10.83 70.0 | 1912.0450 | 1912.3250 18 28 8688002 | 87.16578
- . ' ——— . -
= = = = | SPEFEELA e I
This certificate may nol be reproduced other than m full exoept with poor Writken appeoval of the Technical Manager, Envi Equiprmen! 10L83 LA 1912.3250 JI 1912.6050 29 | 29 87.16578 | B7.45004
Service Company Limited [ I | [ | P Ao
9247 Q.0 1912.6190 | 19128990 9 | 29 BT.46412 | BT.T4662
These reported uncenamticd of measurement are expanded by a coverage factor of k=2, providing a %5% confidence level T I o 1 EE s |
9.47 LA 191 2.89%0) | 1913179 29 | 29 §7.74662 | 8802862

Calibrated by Mr. Sanya Sangnil



1396
Area Highlight


1396
Area Highlight



il Snduiun: masia

EES

Meter Console Information

Certificate No. : E22-08034

Page

tiof6

Factors/Conversions

ﬁﬁ"m’;';_“m' XC-572v | | Date | Time | 17082022 ':ED Std Temp | 293 K
::“;;:'rs‘"”' 1oto1s E:g:::mﬂ E22-08034 StdPress | 760 | mmHg
PV RS | meapy, | (SRR 75599 | mmHg | | K 0386
ﬂf:bf:’i" 00002030 f::::’:‘:';;:m | oo Console Leak Check | PASS

Calibration Data

Resulis
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 m’ua/min Variation
(Viotsi)) | (Quuiat)) | (VWia) | QW) (Y) (LY) (Quntsstyeeen) (&Ha) (&Ha)
[ = | oo m’ m*/min m/min mm H:0
0.136 0011 0139 .01 1.022 0.009 0.011 46,016 -1L144
0136 n,-u_l i_ I 0.139 0.011 1020 0.007 0.011 46.632 -0.528
0137 0.016 0140 0.ol6 1.022 li_EH.W | {LRIA ]S 45,525 -1.635
0.137 | 0.0 I_f- ] 0.139 0,016 1019 0.006 0.016 45.728 - -I-.EI__
0.274 | 0.019 0.27% 0.019 1019 0.006 0.019 48.607 1.447
0.274 y l].i-:ll'? 0.278 0.019 L0014 0.002 0.019 48,884 1 |_'?E .
0.276 | 0.028 0.278 0.026 LO09 vll_;[;j_ i 0.026 47.400 0.249
0.276 ll.fil.‘i 0.278 0.026 1007 -0.006 0026 47,6009 IJ.-I-;‘J ]
0.276 0,029 0.276 0.029 0.99% —ll..El-I.;l_ 0029 475009 0,349
0.276 l].ﬂ-l'g‘ 0.276 029 0.997 -0L0T6E 1 0029 47.678 l]..."_lﬂ A
LOI3 | ¥ Average 47.160 ﬁ::;‘:c
MNote:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

tolerance of individual values from the average is +0.02.

For AHg, orifice pressure differential that equates to 0.75 ¢fm (0.0212 m*/min) at standard temperature and
pressure, acceptable tolerance of individual values from the average is £0.2 inches (3.1mm) H.0,

tula - Sndualun sinosa

EES

Meter Console Information

Calibration Conditions

Certificate No. - E22-08034

Page : 4 of 6

Factors/Conversions

Cinesls Modal | o oy Date | Time | 17/082022 | 10:20 Std Temp | 293 K
Number AM
Console Serial Calibration s | ‘
| Number k 1701018 Reference Mi. E22-08034 Std Press 760 mm Hg
DM Model Y % Barometric
2 T55.9 0.3
Miianlise 5K25EX Picaais 55.00 mm Hg K. 86
DGM Serial Calibration
2
Number 00002030 Meter Gamnia 0.999 Console Leak Check PASS
Cidibration [ute 17-B-2022 Calibration Reference Mo EZ2-08034
Meter Gamma vs Flowrate
1040
- - - - -
1030
z
E 1020
5 ~+—Camma Y
o = Max Allow Y
! Min Allow Y
= LaLo
lLooo |
D"W . FUNISU R |
0.000 0,005 0.010 0.015 0020 0.025 0.030 0.035
1
| Flowrate Standardized & Comected (m?/min)
|
|
| Consolé Serial 1701018

Comsole Model,

XC-572-V
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EES

Certificate No. : E22-08034

Certificate Mo. ; E22-08034

Page : 5of6 Page : 6of 6
Meter Console Information Calibration Conditions THERMOCOUPLES SYSTEM CALIBRATION
-
S::::':rm"d" XC-572V Date | Time | 17/08/2022 'g'r;‘“ Std Temp | 293 K
Console Serial ”mm;' Calihration O 5 i i @ - mmH— Sampling System Equipment Information Calibration Conditions
Number Reference No. > E Console Model Number XC-572-V Date Time 17/08/2022 | 12:40PM |
| gfnl:']h::udel SK25EX g::;:::r“ 755.99 mm Hg Ki 0.386 Caonsole Serial Number 1701018 Calibration Reference No. E22-08034 '
i i i M Maodel Numbe SK25EX Refi Thermometer DIGICON
;' paniouil | ooomugsy | | SRS 0.999 Console Leak Check | PASS e s i
| Cumber L . Lefer LA - DGM Serial Numhber 00002030 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Calibration Dae 17-8-2022 Culibration Reference No E22-08034 Meter Box Serial Number i€ 16103
Resulls
Meter Pressure vs Flowrate -
Console Thermocouple Simulator
l Chansel asd Meter Box Channel Temperature Reading (°C )
0.040 3
[ E test point 80 | 250 | 380 | 930 | 149.0 | 2600 | 371.0 | 482.0 | 593.0 | 816.0 | 10380
0035 | | Stack 7.0 | 230 | 360 | 920 | 1480 | 257.0 | 3700 | 480.0 | 5910 | 813.0 | 10350
I Aux =17.0 230 36.0 92.0 148.0
0,030 1
& 3 |00 Probe 7.0 | 230 | 360 | 90 | 1480
st | ok
% £ 0025 f /"1ﬁg ! Filter J160 | 230 | 360 | 920 | 1480
2t Oven 170 | 230 | 360 | 920 | 1480
8o 0020 | =z -
o g . Exit =16.0 130 36.0
o
=)
EE oms | ! 016
= = Bik Tolerance Range
0.010 ? i Stack + 1.50%  Absolute Meter + 30°C
Probe = A0*C Exit + 20°C
0.005 [ ! ' { Filter £+ 30°C
000 o | AR - PR T |
0.000 20,000 40.000 G000 R0.000 1 00000

DGM Orifice AH (mm H20)

Console Model; XC-5T2-V

Console Serial:

1707018




Alrgas Specialty Gases

a'r Alrgas US4, LLC
e 600 Union Landing Road

a Al Liquidn company Cinnaminson, NJ o807r-0000

Adrgas com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Customer: PO# 5218004553
Part Mumber: EO0SNIBIE15A000C Reference Mumber: 82-401212864-1
Cylinder Number: CC155784 Cylinder Volume: 153.9 Cubic Fest
Laboratory 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number B52018 Valve Outlet: B60
Gas Code CO,C02 NONOX, 502 BALN Cerification Date: Nov 01, 2018

Expiration Date: Now 01, 2026

Cavlificalion perfommed in sccondance with "EPA Traceabilty Protocod for Assay and Cenifcalion of Gassous Calbration Standsrds (May 2012 document EPA
GDO/H-12EIL, Laing 1he Aasay prossduras [libed, Analytical Melhodology does nol require comeciion for analylicel inferference. This cylinder has a jolal snsiylics
uncarigingy s slaied belmw with & confidence level of 85%, Thers are no sgrificent Impurities which afect (he s of this calibealion midss, All concertialions e on o
wi Lol i Bl ianloies olharwise nobed.

Do Mt Use Thes Cylinder bedow 700 puig. |8, 0.7 megapascals

ANALYTICAL RESULTS

Component Requested Actual Pratocaol Tatal Ralative Assay

Concentration Concentration Method Uneertabnty Dates
MNOX 400.0 PPM 400’8 PPM G1 4~ 0,8% MIST Traceable 10M 7RIS, 11NH/2018
NITRIC ONIDE 400.0 PPM 400.9 PPM a1 +[- 0.6% MIST Traceabie 10 TROE, 112018
SULFUR DIOXIDE 400.0 PFPM 403.8 PFM &1 +/- 0.7% MIST Traceabla 101712018, 11/01/2018
CARBON MOMOXIDE A00.0 PPM 7848 PPM G #l- 1.0% MIST Tracaabls TOIZ0R2018
CARBON DIOXIDE 16,00 % T % [£]) +~ 0.7% NIST Traceable 107249/2018
HNITROGEN Balance

CALIBRATION STANDARDS

Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date
NTRM 15010127 KALOD43ST 484.5 PPM NITRIC CXIDENITROGEN Sep 1, 2021
PRM 12368 S604119 20.86 PPM NITROGEN DIOXIDEAIR Jun 02, 2077
GMIS TO42010104 CC503841 6,101 PPM NITROGEN DIOXIDEMITROGEN Jun 01, 2020
HTRM B CCAAT4156 §15,2 PPM SULFUR DIOXIDEMNITROGEN Mov 18, 2021
MNTFM 11010354 HALDO4GE2 968.8 PPM SULFUR DIOXIDEMITROGEN May 30, 2023
WTR 14060142 CC436630 890.8 FFM CARBON MONOXIDEMNITROGEN +1- 0.6% Nowv 18, 2018
MNTRM 12081545 CC54843 1887 % CARBON DICKIDENITROGEN /- 0.8% Jan 11, 2024

The SRM, PRM cr RGM noied abave is only in refenance 1o the GMI3 wsed in the asssy and nol pan of the anslysis

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Hiariba VIA 510-CO2-18GYCXEG NOFR Dt 05, 2018
Slamans Ultramat & J3-800 COHIGH NOIR et 18, 2015
Micaled 8700 AHRIBO1833 NO FTIR Ot 04, 2018
Micolet 6700 AHRIE01833 ND2 FTIR Ol 04, 20148
Micolet 6700 AHRS01933 502 FTIR Ol 28, 2018

Triad Data Avallable Upon Request

NOTES:

Gross Weight: 82.121bs
Met Weight: 12.14lbs
This calibration std. has been cerified in accordance with the May 2012 EPA Traceability Pr
Diocumant EPA-S0IVR-12/531, All iesting processas and measurements confarmm o the requiner
ISONEC 17025 and to Alrgas 15O 9001:2008 and relate only to items identified on this certifigHe=miFys
are cerified to be NIST Traceabls with total uncertainty & detafled under Analytical U"c,crlrllrln c
document Il not be reproduced in full without written approval of the issuer

B G g1 PRI

AIrgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:
Cylinder Number
Laboratary

ECQ2NISSE15ACSX1 Refereance Number: 1804018
er WVolume 144.4 CF

B570

Valve Ou
Certificat

54748-1

2015 PSIG
660

on Date: Aug 15, 2019

Expiration Date: Aug 15, 2027

Da Mot Lksa

0

ANALYTICAL RESULTS

Component Requestad Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DICXIDE 50.00 PPM 50,14 PPM G +1= 1.0% NIST Traceable 0B/DAMRZDYS, 08/15/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
I NTRM D4170811 KALD 49 57 PPM SULFUR DIOXIDEMNITROGEN +i=1.0%
T T TR .
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
I MKS FTIR - 502 928731 FTIR Aug 08, 2018 I

Triad Data Available Upon Request

NOT

PO#S2

ES:Gra ght: 2B.9 Kg, Met v

ACCREDITED
 CERT 3082.05

N3 linIugy

Page 1 of 160-401554748-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

2N

Airgas Specialty Gases
Airpas US,

AT TR

Protocol

Component Requested Actual Total Relative Assay
Concentration Concentration Method Uncertainty Dates
i1 i~ 0.8% NIST Tr {1 ). B4 I
Bt =

CALIBRATION STANDARDS

yder No Concentration

Uncertainty

Expiration Date

§7.68 PPM SULFUR DIOXIDEMNITRE

¥ BT

ANALYTICAL EQUIPMENT

Analytical Principle

Last Multipoint Calibration

FTIR

\g D8, 2019

PR 2lanALAN

. RTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Expiration Date:

Aug 21, 2027

I ANALYTICAL RESULTS
Coimponent Reyuesled Actual Prolsca A y
i Concentration Con ration Method [

CALIBRATION STANDARDS

Cylinder No rcentration

Expiration Date

L0705 L M SULFUR DICXRIDEMITROGEN

Apr 25, 2022

ANALYTICAL EQUIPMENT

InstrumentiMake/Model Analytical Principle

Last Multipoint Calibration

repaIalainauny
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Landing Road
WJ oforr

Airgas

an AF Liquaoks

CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Grade of Product: EPA Protocol

Part Number: EOSNIS1E1580012 Reference Mumber:  82-401427551-1 Part Number EDSNIB3E15A0004 Reference Number: 82-401427550-1
Cylinder Number:  CC715530 Cylinder Volume:  148.7 CF Cylinder Number:  GC715540 Cylinder Volume: 154.0 CF
oratory 124 - Riverton (SAP) - NJ Cylinder Pressure 2015 PSIG Labaratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGP Num B52019 Valve Outlet: 660 PGP Number BS2018 Valve Outlet 660
Gas Code C02,C0 NONOX 502 BALN Certification Date: Feb 27, 2018 Gas Code: CO02 CONO NOX,502,BALN Certification Date: Feb 27, 2019
EKDiFﬂTiOI'I Date: Feb 27, 2027 Expiration Date: Feb 27, 2027

Cerficalion parfommad in accordancs wilh “EPA Traceabilty Protacal for Assay and Carification of Gasecus Calibration Standards (May 2012)" dozumen!
e | wiical Meshodology does ot requine aorrection for analytical inlerferencs. This cylnder ha
of 95%. Thare are no significant impurities wiich affect the use of this callorad
volumedvolume baisis unless othenwiss nobed

Do hiot Uise This € Cylinder below 100 psg, (. 0.7 megapascals. D Mot Lise This Cylinder below 100 psig. ie. 0.7 megapascals
ANALYTICAL RESULTS ANALYTICAL RESULTS
Requested Actual ) Protocol Total Relative Assay Component Requested Actual Protocol Toisl Relath Assay
Concentration Concentration Method Uncertainty Dates Concentration Concentration Method Uneertainty Dates
200,0 FFM G1 i 0,6% NIST Traceable NOX 400.0 PP 4050 PPM =3} +i- 0.7% NIST Traceabla 2 14, D22712019
2000 PPM Gt +f= 0.6% NIST Traceable NITRIC OXID 405.0 PPM Gl /- 0.7% MNIST Traceable
400.0 FFM 30B.E FFM Gi +. 0.7% NIST Traceable CARBOM b 794 .4 FPM &1 +- 0.7% NIST Traceable
400.0 PPM 407.2 PPM G1 +- 0.9% MIST Traceabls SULFUR DIOX =31 +f- 0.7% MNIST Traceabls
8,000 % B.047 % G1 +{- 1.0% MIST Traceable g CARBON DIOXIDE leh +[- 0.8% NIST Traceable
Balance NITROGEM :
S R BT T T > SN
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date Type Lot ID Cylinder No Concentration Uneertainty Expiration Date
NTRM 18050 HALDD4253 2499 PPM NITRIC CXIDEMITR 0 Mow OB, 302‘ NTRM 15010127 KALOD435T 4546 PPM NITRIC CXIDEMITROGEN Sap 01, 2021

i NITROGEN DHOXIDEMIR

FRM 12367 APEX 1099237 9.62 12367 APEX1099237 9,82 PPM NITROGEN DIOXIDE/AIR Jun 02, 2017
GMIS 1114201601 CCE0E 4.971 PPM NITROGEN DIOXIDEMNITROGEN GMIS 1114201801 4.971 PPM NITROGEN DICXIDEMITROGEN Mov 14, 2018
NTRM CC483507 481.9 PPM CARBOMN MONOXIDENITROGEN NTRM 14060148 S50 PPM CARBON MONOXIDEMITROGEN Mow 18, 2018
NTRM 2481 FPM SULFUR DIOXIDEN|TR 0.6 Dec 17 NTRM 11010354 KALOO4922 558.8 PPM SULFUR DICXIDEMITROGEN May 30, 2023
NTRM 6.986 % CARBON DIOXIDE/NITROC o 0.6% Mar 30, '-n?’ MTRM 12061504 CCAS4684 18,67 % CARBON DIOXIDEMNITRO Jan 11, 2024

The SRM. PRM ar I'{._a'.i noted above i o nify in referenca 1o the GMIS ussd | part of he analysis.

W noted above is o tha assay and

& assay and not part af the analysis

ANALYTICAL EQUIPT

ANALYTICAL EQUIPMENT

Sty mantiiaka/Mlodel Analytical Principle Last Multipoint Calibration Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Dl BenO AHROIOHE S Cr FTIR Feb 07, 2019 Micolel 6700 AHROB01833 COZ FTIR Fab 07, 2019
: MR Siemens Uitramat & J3-588 COLOW NDHR Feb 19, 2019
Micolet 6700 AHROS01833 NO FTIR Feb 01, 2019

Micoled 6 Ull AHROB01H33 NO2 FTIR Feb @1, 2018
W\HROE01833 502 FTIR Feb 14, 2015

Frb 14 2098

Triad Data Avallable Upon Request

NOTES:
Gross \.'-JP ght; 27854 4 grams
5100.2 grams

Triad Data Available Upon Request
NOTES:

might: 5516.6 gra

PO# 5219000697

. has been cerlified in accordance with the May 2012 EPA Traceability
il IL'-‘."\.-E-I]E.'F-! 2/531_ All testing processes and measurements conform to the red
ISOAEC 17025 and fo as IS0
are cerified to be NIST Tm‘,g bl
2aCL

120531,

! : Airgas 150 2001:2008 and relata only o items identified on
ara cerified to be NIST Traceable w | uncertainty as detailed under Analytical Uncertglmty. THIS
=nt shall g ; . . - decument shall nof be reproduced in full v approval of the issuer,

ING CERT No. 3082.05 TESTING CERT No. 308105

PO NEASIHATLAN FIBAAASINABUAN



1396
Area Highlight


1396
Area Highlight



Ad gaa quu.:lh Giases
A, LI

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NIBSE15A3432 Referance Number. 82-401312965-1
Cylinder Numb-er CC719418 Cylinder Volume 145.7 CF
Laboaratary: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: BS2018 Valve Outlet: 590
Gas Code: 02 BALN Certification Date: Oct 15, 2018
Expiration Date: Oct 15, 2026
— A =

saseous Calibrali
r analytical inbarfansng
1he uza of this calibration mture: il

;r,u 18 arened in accordance wilh “EPA Tracsabilty Frolocol for Assay and Cerlifcation
lis | Methodology does not require cor
|ewl of 95%, Thens are no significa it

ervolume basis unlass atherwise noled
[io bot Lise This Cylinder balow 100 peig Le 0.7 megapasciss

ANALYTICAL RESULTS
Component Feguested Actual Protocoi i otal Relativie Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 15.00 % 15.07 % a1 &/ [L,E% NIST Traceabla 10152018
|£r. MGEN Balance
Ry TR ——— ===z
CALIBRATION STANDARDS
Type LotlD Cylindar Na Concentration Uncertainty Expiration Date |
[ NTRM (061420 CC2ZTIET 22.53 % OXYGENNITROGEN +- 0.4% Mar 08, 2018 I
=T T,
ANALYTICAL EQUIPMENT
Instrument™Make/Model Analytical Principle Last Multipoint Calibration
I Horiba MPA 510-Cx A0 1 Farsmagnatic Ot 05, 20138 I

Triad Data Available Upon Request
NOTES:

gight; 60,8 lbs

1.3 lbs

PO#521 8004553

|n|s calibration std. has been cerlified in accordance with tha May 2012 EPA T
ment EPA-S00/R-12/531. All testing processes and measurements conform to the requirements. of
ISCAEC 17025 and to Airgas IS0 9001:2008 and relate only to items identified on this certificate. All values
are cerified to be NIST Tr. 1hl 1 total uncertainty as detailed under Analytical Uncertainty. This
decument shall not be reproduced | without written approval of the issuer.

raceability Protocol

ACCREDITED

STING CERT No. 3082.05

Page 1 of B2-401312965-1

N3 AU
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Airgas Specialty Gases
[k :

Airga

an Ar Liqui

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number. E0ZNIS3E15A1594 Reference Mumber: 82-401427558-1
Cylinder Number EB0125052 Cylinder Volume 145.0 CF
Laboratory: 124 - Rivertan {SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVF Mumber; B52018 Valve Outlet: 580
Gas Code, 02 BALN Certification Date: Feb 20, 2019
Expiration Date: Feb 20, 2027
=
Carihcatan parformed in Aceandance with "EFA Traceabiily Pratocol for Assay and Cerfiication of Gaseous Cafibraticn Standards (May 2012)° decumsat EPA
BOHR- 1, wsing th 2y procedures fisied. Analyliesi Methadology does not require correction for analytical inferferance. This cylinder has a tolal araiytical
unceriainty as slabed below with & confidencs kevsl of 65% Th ignificant impuribes which afect the use of this safibealion mixture, Al conceniraions re on &
W elume basis unless otherwise naied
[Oha Mt Use This Cyinder balow 100 psig. Le 0.7 megapascais.
ANALYTICAL RESULTS
Component Requested Actual Protocol Totzl Relative Assay
Concentration Concentration Method Unecertainty Dates
QRYGEN 7.000 % T.026 % G1 +/- 0.4% NIST Tracaable Q2202019
Balance

MITROGEN

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
I MNTEM Q9060236 CC283114 5,961 % OXYGENMNITROGEN +-0.3% Mov 05, 2024 l
== —= = _—
ANALYTICAL EQUIPMENT
InstrumentMakeMadel Analytical Principle Last Multipoint Calibration
I Hariba MPA 510-02-TTWMJ041 Paramagnekic Feb 04, 2018

Triad Data Avallable Upon Request

NOTES:

Gross Weight: 27864.2 grams

Net Weight: 4802.6 grams

POdl 5 li .1

This calipration std. has been cerlified in accordance with the May 2012 EPA Traceability Pratocol,
Document EPA-S00MR-12/531. All testing processes and measurements conform to the requirements of L
ISONEC 17025 and to Airgas IS0 9001:2008 and relate only to items identified on this certificate. All values |
zre cartified to be NIST Traceable with tatal uncertainty as detailed under Analyiical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer,

TESTING CERT No. 3081.05

Page 1 of 82-401427558-1
\l

PN INAIVAN

Airgas

an Alr Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NIS3E15A1534 Reference Number:
Cylinder Mumbar: EBD1 25062 Cylinder Volume:
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressura:
PGVP Number B52019 Valve Outlet:

Gas Code: 02 BALN

Certification Dabe:

Expiration Date: Feb 20, 2027

Cerfication perfarmead in accordancs with "EPA Tracsabiity
21531, using Uve BRsEY procedures listed. Arahfical Meshodology does not requing
unoartainky ak aiated Below with a confidance level of 25%, There are no sigrificant imgurities which atfect the use of this callraion mixiure, All concentr

BOR

Srotocal for Assay and Cedification of Gaseous Calbrafion Standards (May 2012} docur
cmecion for anatytical imerference. This cylinder has a tote

Airgus Specialty Gases
Ain Sa, LLC

on Landing Road
ninson, NJ 0807-0000
Adrgas . com

82-401427559-1
145.0 CF

2015 PSIG

580

Feb 20, 2019

volumshoiame basia unless cihensvss nobed,
Do Mot Uiss This Cylindes below 100 psig, Le. 0.7 rr‘ewaawlx
ANALYTICAL RESULTS
Component Requested Actual Protocal Total Relative Assay
Concantration Concentration Method Uncertainty Dates
l OXYGEN 7.000 % 7,004 % [<]] /= 0,4% NIST Traceable azr20/z018
HITROGEN Balanca
== St s et S ]
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
| D0 OH060Z3E CC263114 9,961 % OXYGEN/NITROGEN +i- 0.3% Mo 05, 2024 |
F =rrm S s
ANALYTICAL EQUIPMENT
InstrumentMakeModel Analytical Principla Last Multipoint Callbration

Horiba MPA 510-02-7TWHJ041

Paramapgnedic

Feb 04, 2019 |

Triad Data Available Upon Reguest
NOTES:

Gross Weight: 278642 grams

Met Weight: 4802.5 grams

PO# 5215000697

Thiz calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
R-12/531. All testing processes and measurements conform to the requirements of

Document EPA-SI

document shall not be reproducad in full without written approval of the issuer.

ACCREDITED)|

T'ING CERT No. 3082.05

Page 1 of B2-401427555-1

renas linIugy
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIERATION AND TESTING SERVICES
SHUA PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 22TW120

TEL, 0-2717-3000 FAX, 0-2719-0484 Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 22TW120
Page.: 1 of 2 1. Reference Standard Instruments

standards

This cerfification is traceable fo the International System of Unit through the referer

Certiﬁc ‘dte “f '[‘csti“g laboratory of Industrial Calibration Center, Technology F

omotion Association (Thailand-Japan)

Equipment : 00 Metar Instruments Serial No. ID No. Certificate No. Due Date
1) Bu 130BU10 21CG1389 25 Mar 2023
Manufacturer : Haoriba
. 2) Balance 1126143764 140RCO04 21MM430 21 Sep 2
Iy LAQUA-DO210 2, Standard Material
2, Slandard Material :-
i . L1 (g
Serlal No. : HEAnbAS Material Manufacturer Lot.No Assay
ID No. : UAE.EFM.18/25 Sodium Thiosulfate pentahydrate Merck AM1763316 100.29%
Received Date : 10 May 2022
Pt e 24 May 2022 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
[ Dissolved Oxygen Probe No.: 8K2B0030
Submitted by : United Analyst and Engineering Consultant C Titration Method DO Meter
3 Soi Udomsuk 41, Sukhumvit Road : : . Standard Deviation
Bangchak, Phrakhanong, Bangkok 10260 (Azidde Modification Method) RanLig
Laboratory Condition : Temperalure (mafL) (mg/L) (mg/L)
Humidity -
Test Procedure : >Ha e &3 Bna

wvith Azide Modification Method

Tested by :
This report was cerified only for the instrument we tested It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concemned
Approved by : i i i
PP ¥ Intend to use for adveriising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory
(/) Malea Butkruea

{ ) Saithip Me Tai

-olo-

( ) Warakom L agtrakul

Issue Date : 30 May 2022

Lana'li‘l&iﬂ{%%@.,?!
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilﬂl::MRA
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES e ™

TTAN RN Ri LANLUA 1 1 NG BAMNC ]
| AX Equipment : DO Meter with Sensor Cert. No.: 22LME1
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2205-0278WSC-3
Cert. No.: 22LM81 Procedure Used :-
Page.: 1 of 2 Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
{jertificate Ol' (‘alih]-atinn Industrial Platinum Resistance Thermometer { IPRT ) into Temperatura Bath
The temperature scale used was based on ITS-80.
Condition of this result of calibration
Equipment : DO Meter with Sensor 1. Reference standard instrument:-
Instrument Model Sarial No. Ceart. No. Due Date
Manufacturer : Horiba 1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022
Model : CAGHAEE S 2. T”lis r:cr‘t?fica'.e is valid only to the item r.alib.rated on date and !slace of calibration.
3. This certification is traceable to the International System of Unit.
Serial No. : HESMOD4B Result of Calibration:»  (*) Without Adjustment
Function : Temperature measurement
ID No. : UAE.EFM.117/2563 (ENV.D0D.07/63) This instrument was connected with temperature sensor, S/N.: 9K2B0030
Calibration| Immersion Standard uucH Er:o_r I Uncerisiog | Cowverage
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Point Depth Temperature Reading - ShLerany Factor
3 Soi Udomsuk 41, Sukhumvit Road o ( mm } (*C) I ("G (C) | (£°C) | k
Bangchak, Phrakhanong 25.00 80 24.998 25.0 o002 | 0.16 | 2,00
Bangkok 10260 30.00 80 30.002 30.0 -0.002__ | 0.16 2.00
Location : TPA On Site Calibration Laboratory 35.00 80 35.003 35.0 -0.003 | 0.16 | 2,00
1 2 UUC* : Unit Under Calibration
Received Order : 10 May 2022
Calibrated Date : 24 May 2022 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Ambient Temperature : (2610 )°C coverage factor k, providing a level of confidence of approximately 85 %
Relative Humidity : (50+£30)%
AC Line Voltage : (22022 )V -olo-

Calibrated by :

Approved by :

{ A Pornthippa Tameyaki
{/ ) Malee Butkruea
{ ) Suwit Imjai

Issuae Date : 26 May 2022

I'he Uncertainties are for a confidence probability of approximately 95%

Wl .
ienanslunauea. . enanslugrunm
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NEC-TISI-TIS 17025

TUTISTR CALIBRATICN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 21/1264
CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140,

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

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

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperatire (23 +3)°C
Manufacturer  : ACO Relative Humidity — : (50 + 15) %
Model 16236 Ambient Pressure :{101.325+1.5) kPa
Serial No. : 192015

Microphone : Type 7052NR No.73304

Preamplifier =
Standards used :

—

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Brilel&Kjer 4180 S/N 2889871,

Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,

. Digital Function Synthesizer NF Electronic Instruments DF-193A 5/N 122037,
. Digital Multimeter Fluke §520A S/N 4985007,

. Pistonphone Rion NC-72 5/N 00402446,

. Measuring Amplifier Brilel&Kjaer 2636 S/N 1537484,

L R - N T S S P X1

Date of Receipt 13 Dec. 2021

Date of Calibration : 10-11 Jan. 2022 1/8

i

The results retate only to the items tested/calibrated or value assigned,
Advprtisig the ReportCertificate and publiclty of the results except in full are prohibited wnless written permission is obtained from the governar of TISTR,

FMBLMTC.O0Z Rew.d

Head Office Office/Laboratory Office
35 u 3 Tambon Khione Ha, Amphoe Khiong Luang.  50i 1C, Bangpoo Industrial Estate, Sukhumvit Foad, 1546 Phahcrathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muar, Changwat Samutpeaian 10280, Thalland  Thaliand

Tel. [66) 0 257T 2000
Fax, {66} 0 2577 9009
E-mad : rumpaigptistr.or th Websitesassctistr.orth

Ted. (66) 02323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mic@tistr.orth

Tel. (86) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (66) 0 2573 8592
E-mail ; sumaleegtistr.oeth

i NSC-TISI-TIS 17025
MUTSTR  CAlIPRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP. 21/1264
9. Power Amplifier Brilel&Kjer 2706 SN 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401 A S/N MY 44005560,

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

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

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

Date of Calibration  : 10-11 Jan, 2022 2/8 o

Tre results relate only to the items tested/calibrated or value assigned
Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permissicn ks abtained from the govemor of TISTR

FMBLMTC.002 Rew.4
Head Office

Office/Laboratory
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Unecertainty Limit Class 2
(dB) Before adjust | Afteradjust | (dB) (+dB) (+dB)
113.96 113.0 114.0 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

2.2 The microphone of the sound level meter was replaced by electrical signal input device
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2, Self-generated noise

2.1 Normal test

Measured value
(dB)

Uncertainty
(+dB)

16.8

0.10

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.8 0.10
C-Weighting 211 0.10
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3. Acoustical signal test of frequency weightings
Frequency i it Uncertainty | Tolerance Limits
) A-weighting | C-weighting Flat
(dB) (dB) (dB) (+dB) Class 2 (+dB)
125 02 0.1 0.1 0.40 2.0
1000 -0.8 0.7 -0.7 0.40 14
4 000 0.1 0.1 0.3 0.40 3.6
4. Electrical signal test of frequency weightings
o Deviation from response curve Hierais e T
e A-weighting | C-weighting Flat
(dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 25
125 0.0 0.1 0.1 0.20 20
250 0.0 0.0 0.0 0.20 19
500 0.0 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 0.2 0.0 0.0 0.20 26
4 000 0.5 0.3 0.0 0.20 3.6
8 000 -0.6 -0.5 -0.1 0.20 5.6
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5. Frequency and time weightings at 1 kHz
5.1 Frequency welghtings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limils
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94,0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.1 0.1 0.30 1.4
121 121.1 0.1 0.30 1.4
120 120.0 0.0 030 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 108.9 0.1 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 L4
Date of Calibration  : 10-11 Jan, 2022 5/8 o

The resudts relate only to the items tested/calibrated or value assigned.
Achertising the Report/Certificate and publicity af the results except In full are prohibited unless written permission is obtared from the governor of TISTR

FMLBL.MTC.002 Rew,d

Head Office Office/Laboratory Office
35 Mu 3 Tambaon Khlong Ha, Amphoe Khiong Luang, 5ol 1€, Bangpoo Industial Estate, Sukhurmit Road 186 Phahoryathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muarg, Changaat Samutprakan 10280, Thaland  Thafland

Tel, (66} 0 2577 2000
{86) 0 2577 9009
E-mal : rumpaigtistr.orth Websiteswsww tistr.or th

Ted. (66) O 2323 1672-80 ext, 115, 116
Fax. (66) 0 2323 9165
E-mail : micgtistr.onth

Tel. (64} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (66] 0 2579 8592
E-mall : sumaleegtistr.orth

Fax

NSC-TISI-TIS 17025
CALIBRATION 037

IITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

35 Mu 3 Tambon Khiomg Ha, Amphoe Khlone Luans,
Changwat Pathumthani 12120, Thailand

Ted. (66) 0 2577 000

Fax (66) 0 2577 9003

E-maill : rummpaigotistr.orth Websiteowas tistr.orth

50i 1T, Bangpoo industrial Estate, Sukhurmvit Road,
Amphoe Muang, Charawat Samutprakan 10280, Thailand
Tel {66) 0 2323 1672-80 ext. 115,116

Fax (6610 2323 9165

E-mnail : micgtistr.ar.th

Thadand

Tel, (661 0 2579 1121-30 ext.
Faw. (66) O 2579 8592

E-mall : sumaleegtistr.on th

Request No. 21-65/0155 MTC No. EEL. BP. 21/1264
6. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated Value Uneertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) ‘
o4 94.0 0.0 0.30 1.4
g9 89.0 0.0 0.30 14
&4 83.9 -0.1 0.30 1.4
79 T8.9 0.1 0.30 1.4
T4 T4.2 0.2 0.30 1.4
69 69.2 0.2 0.30 1.4
64 64.1 0.1 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.1 0.1 0.30 1.4
49 49.1 0.1 0.30 1.4
44 44.1 0.1 0.30 1.4
39 39.0 0.0 0.30 1.4
34 34.2 0.2 0.30 1.4
33 33.2 0.2 0.30 1.4
32 3x3 0.3 0.30 1.4
31 31.3 a3 0.30 1.4
30 0.4 0.4 0.30 1.4
| Date of Calibration  : 10-11 Jan. 2022 ) 6/8 g
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7. Level linearlity including the level range control

I Anticipated | Measured | Deviated !l olerence Limits
Uncertainty
Range Value Value Value Class 2
{dB} (diB) (dB) (+dB) (+dB)
40-130 125 125.1 0.1 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 030 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 5 5.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.7 0.3 0.20 13
Fast 2 088 -0.2 0.20 1.3;-2.8
0.25 88.3 1.7 0.20 1.8; 5.3
200 109.4 0.2 0.20 +1.3
Slow
2 208 -0.2 0.20 1.3;-5.3
200 109.9 0.1 0.20 L3
SEL 2 Q.0 Lk 0.20 3. -2.8
0.25 809 -0.1 0.20 18453
Date of Calibration  : 10-11 Jan, 2022
wad Office Office/Laboratory Office
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9. Peak C sound level

MTC No. EEL. BP. 21/1264

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits,
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 125.8 04 0.20 24
Positive half cycle 124.4 1243 -(0.1 0.20 1.4
Negative half cycle 124.4 124.3 -(0.1 0.20 1.4

10. Overload indication

Measured value (dB)

Deviated value

Uncertainty

Tolerance Limils

Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8

Calibrs

Date of]

Date of Issue

fead Office

:+ 12 Jan, 2022

Office/]

Approv

End of Certificate

aboratony

Ref: 2011264120305034012
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CALIBRATION CERTIFICATE

Submitted by : Integrated Rescarch Center Company Limited,

Address 0122 Moo 2, T, Thatoom, A.Srimahaphote, Prachinburi 25140

Calibrated at

MTC No. EEL

ECHNOLOGICAL RI SEARCH (TISTR)

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

Instrument Calibrated

: Sound Leve] Meter Temperature

Manufacturer : Delta OHM Relative Humidity

Model : HD 2010UC Ambient Pressure

Serial No, 11040842479
Microphone : Type UC-32 No. 114674
Preamplifier : Delta Type HD2010PNE2 No. 11001018
Standards used :
L. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871,

Decade Attenuator Ando AL-205 S/N Hdadan2,

Function/Arbitrary Waveform Generator Agilent 33220A 5/N MY 44042668,

5. Digital Function Synthesizer NF Electronic Instruments DI 193A SN 122037

=

- Digital Multimeter Fluke 85204 S/N 4985007,
Pistonphone Rion NC-72 S/N 00402448,
8. Measuring Amplifier Briiel& Kjier 2636 S/N 1537484,
Date of Receipt : 3 Dec. 2021

Date of Calibration : 17 Jan. 2022

Head Office Office/Laboratory Office

Ambient Environment

BP. 17/1264

: Electrical and Electronic Standards [ aboratory, Industrial Metrology and Testing Service Centre.

(23 £3)°C

(50 + 15) %

:(101.325

1.5) kPa

Request No,

NSC-TISI-T
-TISTR ALIBRATION
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESE

21-65/0155

. Power Amplifier Brilel&Kjer 2706 S/N 1517650,

Speaker Tannoy Limited, Great Britain British Patent No. 215300,

- Digital Multimeter Agilent 34401 A S/N MY 44005560

Progr able Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibrat
were based on IEC 61672-3 Electroacoustics -

procedures were related o the electrical and acoustic signal res

direct mea

Sound Level Meters - Part 3 : Periodic

The electrical signal

ement method. The acoustic signal test was performed in an anechoic roo

measurement method,

This instrument has been calibrated againsi standards maintained at the Ela

Laboratory (EEL}), which are traceable to

Metrology (Thailand).

The information on actual reading is attached herewith and the ungertainly

measured values only,

I'he reported expanded uncertainty is based upon a standard uncertainty mu

k=2, providing a level of confidence of approxin

Date of Calibration

F 95%.

17 Jan, 2022

Office/Labaratory

ARCH (TISTR)

MTC No. EEL. BP. 17/1264

ion procedures no CP-102-02 and CP- 102-03, which

tests (2006). These calibration
lest was carried out with the

m with the comparison

ctrical and Electronic Standards

the International System of Units through the National Institute of

limits quoted refer to the

tiplied by & coverage factor
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THAILAND INSTITUTE OF SCIENTIFK AND TECHNOLOGICAL RESEARCH (TISTR)
THAILAND INSTITUTE OF SCIENT IFIC AND TECHNOLOGIC AL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 17/1264
Request Mo, 21-65/0155 MTC No. EEL. BP. 17/1264
3. Acoustical signal test of frequency weightings
1. Absolute Sensitivity i | D et i tnn 2i=H] i
- T o . wevialion .I.I'I]I...\._I'IUH.\L curve : FE3 ]
Reference Unit Under Tes; Tolerance rislency ; Ji 5 L neertanty telerance Limits
| A-weighting C-weighting Flat
Lcoustic Signal Measured Value (dB) Deviatior Une Limit Class 2 (Hz) ;
coustic Sig eastireg e ! : ‘ (dB) (dB) (dB) (+dB) Class 2 (+dB)
(dB) Before adjust | After adjust (dB) (+dB) (+dB T " s 7 A
| =1 125 0.3 0.3 0.2 0.40 2.0
113,94 113.8 | 1139 0.0 f 0.30 1.4 J i
| 1 Q00 -0.8 (.8 -0.8 (.40 14
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
SR g e " “ / 4000 0.1 0.0 0.1 0.40 3.6
was then completed at the display of 114.0 dB.
4. Eleetrical signal test of frequency weightings
2, Self-generated noise = 2
Deviation from response curve
2.1 Normal test Frequency — T —— Uncertainty ['olerance Limits
— | . A-wieighting C-weighting Flat
Measured value Uncert iHz
S a (dR) {dB) (dB) (+dB) Class 2 (+dB)
(dB) +dE =
i (+dB) 63 0.1 0.1 0.3 0.20 25
23,5 | .10 l
[ ] 1 125 0.1 0.0 -0.1 0.20 2.0
230 0.1 0.0 0.1 0.20 1.9

2.2 The microphone of the sound level meter was replaced by electrical signal input device = 7 i
g : ¥ : : ] e 500 0.0 0.0 0.0 0.20 1.9
Frequency Measured Value Uncertainty

1 000 0.0 0.0 0.0 0.20 1.4
Weighting (dB) (+dB) ¥ :
b : 2000 0.1 0.1 -0,1 0.20 26
19,5 010 _—

! 4000 0.0 0.2 -0.4 0.20 16
C-Weighting 25.2 0.10 : = : == o
= = | 8000 0.0 0.1 LR} 0.20 2.0

| Fla 27.3 0.10 ' '

L ]
Date of Calibration Jan, 2022
Date of Calibration 17 Jan. 2022

gt ] 1 = OF
ffice Office/Labosatory Office

iead Offica
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Request No. 21-65/0155 MTC No. EEL. BP, 17/1264
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
| A-weighting 4.0 0.0 0.20 0.4 ]
| C-weighting 94.0) 0.0 0.20 04 ]
L Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty lolerance Limiis
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
‘ Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
l Leg 94.0 0.0 0.20 | 0:3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (d3) Value (dB) (dB) (+dB) Class 2 (+dR) [
120 119.9 -0.1 0.30 1.4 ]
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0,30 1.4
| 109 109.0 0.0 0.30 1.4
104 104.0 0.0 0,30 1.4
99 989 0.1 0.30 L4
94 G940 0.0 0.30 1.4
9 88.9 -0.1 0.30 1.4
[ &4 84,0 0.0 0.30 |
Date of Calibration 17 Jan, 2022
Office

Head Office

Office/Laberatory

]
NSC-TISI-TIS

CALIBRATION

TISTA
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-65/0155

Request No. MTC No. EEL. BP. 17/1264

6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
19 79.0 0.0 0.30 1.4
74 73.9 0.1 0.30 1.4
69 68.9 -0.1 0.30 1.4
= 64 63.9 0.1 0.30 1.4
59 38.9 -0.1 0.30 1.4
54 539 -0.1 0.30 1.4
49 48.9 0.1 0.30 1.4
44 43.9 (0,1 0.30 1.4
43 43.0 0.0 0.30 1.4
m 42 41.9 -0.1 0.30 1.4
41 41.0 0 0.30 1.4
40 19.9 -0.1 (.30 1.4
19 38,0 11 0.30 1.4
te of Calibration  : 17 Jan, 2022

e Office/Laboratory Office
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THAILAND INSTITUTE OF SCIE NTIFIC AND

Request No,

21-65/0155

M-TISTA

o) T13 L7025

CALIBRATION 003

HRNOLOGICAL RESEARCH (TISTR)

MTC No. EEL, BP

1711264

7. Level linearlity including the level range control

Measured | Deviated

Ant Tolerence Limit
Uncertainty
Range Value Value Value Class 2
dB ) (dB) (dB}) (+dB) {(+dB)
60-140 135 135.2 0.2 0,30 1.4
50-130 25 125.1 0.1 0.30 1.4
20 115 115.0 0.0 0.30 1.4
30-110 105 105.0 0.0 0.30 1.4
05 949 0.1 1.4
L
8. Tone burst response
lime Toneburst Measured | Deviated | ||l.\|.'!'-.-"|u_' Limitg
Uncertainty
Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 1159 =1 0.20 +13
I 2 98.8 0.2 0.20 1.3; -2.8
025 89.7 -(0,3 0.20 +1.8; -5.3
200 109.4 .2 0.20 +1.3
Slow |-
2 9.6 -0.4 0.20 i e
110.0 0.0 0.20 +1.3
SEl 2 80.9 -0, 3;-2.8
| -
Date of Calibration  : 17 Jan. 20722
if Office ratory ffice

Request No,

Mumber of cveles in

= i
| test signal

[

| Positive
\
one

C

Caliby

Date o

Date o

141.0 141.0

TH ALAND INSTITUTE OF SCIENTIFIC AND

21-65/0

NS [SI-TIS

TATISTR CA

\LIBRATION (037
TECHNOLOGICAL RESEARCH TISTR)
MTC Ne. EEL., BP. |7 1264

9. Peak C sound level

Measured Deviated value

ence limits

alue (dB) (dB}) (+dB)

Class 2 (+dB)

35.3 -0.1

134.4 134.2 (.2

Measured value (dB)

4.4 134.2 0.2 0.20 1.4 1

10. Overload indication

— -
Deviated value l'olerance Limits |
one-hal Cycle | 1di) (+dB) Class 2
| 0.0 0.30 |
sl e e |

Office/Labaratony

roved by ;

Acting Direlehs

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref: 20112641 20305034007

ificate
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No. 21-65/0155 MTC No. EEL. BP. 19/1264

CALIBRATION CERTIFICATE

Submitted by  : Integrated Rescarch Center Company Limited.

Address :122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140,

Calibrated at  : Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., AMuang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (@3zx3)°C

Manufacturer  : Rion Relative Humidity (50 + 15) %

Model : NL-42 Ambient Pressure 1 (101.32541.5) kPa

Serial No. : 00646442

Microphone : Type UC-52 No.153069

Preamplifier : Type NH-24 No 46656

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjer 4180 S/N 2889871
3. Decade Attenuator Ando AL-205 §/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668,
3. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A 5/N 4985007,
7. Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplificr Brilel&Kjar 2636 $/N 1537484,
Date of Receipt :3 Dec, 2021

Date of Calibration  : 28-29 Dec, 2021 1/8

7

The results relate anly to the items tested/calibrated ar value assignad,
Achvrtizing the Report/Cerificate and publicity of the results except in full ase prohibited urles wiitten permissian is cbtained from the governar of TISTH,

= - —

FRBLMTC.00Z Rewv.d

Head Office Office/Laboratary Office
35 Mu 2 Tamban Khlone Ha, Amphoe Khlong Luang, Sai 1C; Bangooo Industrial Estate, Sukhumvit Road, 196 Phahamyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samaitpakan 10280, Thaland  Thailand

Tel. (66) O 2577 9000
Fax. (66) 0 2577 %009
E-mail ; rumipaigtistr.or.th Websteww tistr.or.th

Tiel, (66} 0 2323 1672-80 ext. 115, 114
Fax. (660 2323 9165
E-mail : mte@tistr.onth

Tel. {66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (660 257 g592
E-mail : sumalesgtistr.orth

Request No. 21-65/0155

Calibration Procedure :

measurement method.

Metrology (Thailand).

measured values only.

Date of Calibration

A7TISTA

9. Power Amplifier Briiel&Kjer 2706 S/N 1517650,

‘ 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
L1, Digital Multimeter Agilent 34401A S/N MY 44005560,

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

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

: 28-29 Dec. 2021

NSC-TISI-TIS 17025
CALIBRATION (037

‘ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 19/1264

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
pracedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

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

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

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

AL

The resuits relate oaly to the items tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results exzept in full are prohibited unkess written pemmission |5 obtained from the sovemor of TISTR

Head Office

35 Mu 3 Tamben Khlone Ha, Amphos Khlong Luang,
Charvgwat Pathumthani 12120, Thailand

Tel, (66} 0 257T %000

Fax. (66) O 2577 9004

E-mail : rurmpaigtistr or.th Websitenswaw tistr.onth

Offica/Laboratony

5oi 1C, Bangpoo Industrial Estate, Sukhurmit Road,
Amphoe Muang, Changwat Samutpeakan 10280, Thaland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fa (6] 0 2323 9165

E-mail : micgtistr.orth

FM.BLMTC.002 Rev.d
Office
196 Phahamyothn Road, Chafuchak, Bangkok 10900,
Thailand
Tel. (66} 0.2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalesgtistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
| Request No, 21-65/0155 MTC No. EEL. BP, 19/1264

| 1. Absolute Sensitivity

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation [ Uncertainty | Limit Class 2
(dB) (dB) (dB) (+dB) (=dB)
| 113,94 113.9 0.0 0.30 1.4

Note: No adjustment. The internal calibration was display at 124.]1 dB.

2. Self-generated noise
2.1 Normal test
Measured value Uncertainty

(dB) (+dB)
17.6 0.10

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value | Unecertainty
Weighting (dB) (£dB)
A-Weighting 12,9 0.10
C-Weighting 18.2 010
Flat 239 0.10
| Date of Calibration - 28-29 Dec. 2021 3/8a

The results relate only to the
Advertising the Report/Certificate and publicity of the result

s tested/calibrated or value assigned.
5 except In Al are prohibited wnless weitten permission is abtained fr om the sowernce of TISTR

FRBLMTC.002 Rewv.4
Head Office
35 Mu 3 Tamiben Khlang Ha, Amphoe Khiong Luang,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 2000
Fax. (66} 0 2577 9009
E-rail - rumpaigatistr. or.th Website-www tistr.or th

Office/Laboratory Office

50i 1€, Bangpoo Industrial, Estate, Sukhunwit Road 196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Arrphee Muang, Changwat Samutprakars 10280, Thaland  Thailand

Tel (66} 0 2323 1672-80 ext, 115, 116 Tel, {66) 0 2579 1121-30 axt. 5219, 5225, 5217
Fax (66) 0 2323 9145 66} 0 2579 B592

E-mail ; mtcgptistronth E-rmail : sumalesgtictr.onth

Request No. 21-65/0155
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1TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP, 19/1264

3. Acoustical signal test of frequency weightings

Frequency ot it Uncertainty Tolerance Limits
A-weighting C-weighting Flat
S (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.1 0.2 0.2 0.40 2.0
1000 0.4 -0.4 -0.4 0.40 1.4
4000 0.5 0.5 -0.5 0.40 3.6
4. Electrical signal test of frequency weightings
= — Deviation from response curve v ; Vbt R
A-weighting C-weighting Flat
@ (dB) (dB} (dB) {+dB) Class 2 (+dB)
63 0.0 0.1 -0.1 0.20 2.3
125 0.1 0.0 0.0 0.20 2.0
250 -0.1 0.0 0.0 0.20 1.9
500 -0.1 0.0 0.0 0.20 19
1000 0.0 0.0 0.0 0.20 1.4
2000 0.0 0.0 0.0 0.20 2.6
4 000 0.0 0.0 0.0 0.20 3.6
8000 0.0 0.0 0.0 0.20 5.6
Date of Calibration  : 28-29 Dec, 202]

4/8.r

The results relate only ta the jtems tested/calibrated or valwe assigned,

Advertizing the Report/Centificate and publicity of the results ex et in full are prohibited unless written permission is cbtained from the governor of TISTR

Head Office
35 Mu 3 Tambon Khlore Ha, Amphoe Kiiong Luarg,
Changwat Pathurmthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66} 0 2577 2009
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Office/Laboratony Office
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Tel| (66) 0 2323 1672-80 ext, 115, 114 Tel. (66) 0 2579 1121-30 ewt, 5219, 5225, 5217
Fax, (66) 0 2323 9165 Fax. (68) 0 2579 B542
E-riail : mtcgtistr.orth E-rail : sumaleegtistr.orth
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Request No. 21-65/0155 MTC No. EEL. BP. 19/1264 | |

5. Frequency and time weightings at 1 kHz |

| 5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty | Tolerance Limits |
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) |
A-weighting 94,0 0.0 0.20 0.4 |
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4 |
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Valug (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leg 940 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 14
135 1350 0.0 0.30 1.4
134 1340 0.0 0.30 1.4
133 1330 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 1.4
. Dane_nf Calibration 28-29 Dec. 2021 5/8

]

tested/calibrated or value assigned
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Tel. (86) 0 2577 9000
Fax, (66) 0 2577 9009
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Request No. 21-65/0155 MTC No. EEL. RP. 19/1264

6. Level linearity on the reference level range (cont,)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 14
124 124.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 14
104 104.0 0.0 030 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 B4.0 0.0 0.30 1.4
79 79.0 0.0 0.30 14
74 74.0 0.0 0.30 1.4
69 65.0 0.0 0.30 1.4
64 63.9 0.1 0.30 1.4
59 58.9 0.1 0.30 1.4
54 53.9 0.1 0.30 1.4
49 48.9 0.1 0.30 1.4
44 439 0.1 0.30 1.4
39 380 0.1 0.30 1.4
34 339 0.1 0.30 1.4
29 28.9 (.1 (.30 1.4
28 279 0.1 030 1.4
_Date of Calibration  : 28-29 Dec. 2021 6/8. |

The rasults relate only o the items tested/cal brated or value assigned.
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FMBLMTC.002 Rev.d

Head Office Office/Labaratory Offica
35 Mu 3 Tambon Khiene Ha, Amphos Fhlong Luang,  Sof 1C, Bangpoo Industrial Fstate, Sukhurmit Aoad, 196 Phahomyothin Road, Chatuchak, Banekok 10900,
Changwat Pathumthani 12120, Thatand Amphoe Muang, Changwat Samutprakan 10280, Thaland — Thailand

Tel, (66} 0 2577 9000
Fax. (561 0 2577 9009
E-rmall : rumpaigitistr.onth Website wwa tistr o th

Tel, (66) 0 2323 1672-80 exl. 115, 115
Fax. [66) 0 2323 9165
E-mall : mtcgtistr.onth

Tel. (66) O 2579 1121-30) ext, 5219, 5225, 5217
Fax. (66} 0 2579 8592
E-mall | sumalesgtistronth




ISI-TIS 17025
CALIBRATION 003

NS

7TISTA
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP

6. Level linearity on the reference level range (cont.)

I Anticipated Measured Deviated Value | Uncertainty Tolerance I :'mi-l.-x
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
27 26.9 .1 0.30 1.4 |
26 25.9 0.1 0.30 1.4 |
| 25 249 0.1 0.30 L4 J

7. Level linearlity including the level range control

Anticipated | Measured | Deviated ; Tolerence Limits
Uncertainty
Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125 125.0 0.0 0.30 1.4
8. Tone burst response
r I
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting | Duration, Th Value Value Class 2
(ms) (dB) {dB) (+dB) {dB)
200 126.0 0.0 0.20 1.3
Fast 2 108.9 0.1 0.20 +1.3; -2.8
0.25 99.9 -0.1 0.20 1.8;-5.3
200 119.5 -,
Slow — =
2 99.9 0.1 0.20 +1.3;-5.3
200 120,0 0.0 0.20 1.3
SEI 2 100.0 0.0 0.20 +1.3:-2.8
0.25 Q0.8 0.2 0.20 1.8;-53
- 1

Date of Calibration @ 28-29 Dec.

19/1264

THAILAND INSTITL

Request No. 21-65/0155

TIS 17005

— MNSC-TISI-T I
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"ITISTA CALIBRATION 0037

TE OF SCIENTIFIC AND TECHNOLOGICAL RESE ARCH (TISTR)

MTC No. EEL. BP.

9. Peak C sound level

Rl;:i‘.l‘!ur of cycles in ] -‘Llili'.'ilJ'-ll-'\-‘d Measured | Deviated value [.:I!L':rl;u.'lly Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
|
Complete cycle 125.4 125.3 0.1 0.20 2.4
Positive half cyele 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 1244 124.1 0.3 0.20 1.4

10, Overload indication

Measured value (dB)

[

Positive

one-half cycle

Negative

one-half cycle

Deviated value Uneertainty Tolerance Limits

(dB) (+dB) Class 2 (+dB) |

| 136.5 136.5

i
0.0 0.30 1.8 J

ratory

Centre

19/1264
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THAILAND INSTITUTE OF SCIENTIFIC AND TEC HNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited

Address 1122 Moo 2 T.Thatoom A Srimahaphote Prachinburi 25140,

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

Estat

1C, Bangpoo Indu Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrs

J:.'IIJ‘EI\.'I'.'HIII'L! (23 +3)°%C
Manufacturer +ACO Relative Humidity : (50 £ 15) %

Model

Ambient Pressure  : {10].3

Serial No. 100012

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

Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

. Digital Multi

-

ter Agilent 34401 A S/N MY 44005560

. Pressure Transmitter Vaisala PTB202AD S/N TO650001

wh

. Audio Analyzer Keithley 2015-P S/N 4106495

180 /N ZBE9ET]

I. Condenser Microphone Bruel&Kjaer ¢

rencrated by sound

Calibration Procedure: CP-102-04 based on IEC 60042-2 ; The sound pressure level

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

I'his instrument ha :n calibrated against standards maintained at Electrical and Electronic Standards

the National Institute of

Labho EL), which are traceable to the International Svstem of Units throug}

Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only

Date of Receipt

3 Dec.

Date of Calibration 15 Dec, 2

1071264

W

1-TISTR

HAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP 10/1264

multiplied by a cove

ndard unce

1 upon

The reported expanded uncertainty is |

factor k providing a level of confidence of approximately 95%

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 200Pa, 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 + 0,10 +0.40 dB

2. Frequency

Deviated value | Uncertainty Tolerance limit

ard Microphone sured Frequency

[EC60942:2003 Class 1

Type (Hz) (Hz) (Hz)

1008.4 8.4 + 1.5 +1.0%

3. Total Distortion

1/2 inch Bruel&Kjaer 4180

Standard Microphone Measured Total Distortion Uneertainty Tolerance limit

(%a) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.70 + (.50 +3.0%
N0 i
Calibra
'.IHII'_'r
‘entre

Date of

Date of Tssue Ret : 2011264120305034001

End of Certific
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0135

MTC No. EEL. BP. 11/1264

CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom A, Srimahaphote Prachinbur 25140,

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

: 501 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muar

Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator

Temperature 23 +3)°C
Manufacturer : Rion Relative Humidity : ({50 + 1
Moadel s NC-74 Ambient Pressure (101,325 + 1.500) kPa
Serial Mo, - 35046798

Standards used : 1. 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 34401 A 8/N MY44005560

5. Pressure Transmitter Vaisala PTB202AD S/N T0630001.

6. Audio Analyzer Keithley 2015-P 5/N 4106493,

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

Calibration Procedure: CP-102-04 based on IEC 60942-20

3; The sound pressure level generated by sound

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

This instrument has been calibrated 15t standards ma

wained 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 attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt 3 Dec. 2021

Date of Calibration 16 Dec, 2021 5

<TISTA

ALY

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BF. L

The reported expanded uncertainty i1s based upon a standard uncertainty multiplied

WA COVEerge
factor k = 2, providing a level of confidence of approsimately 95%.

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
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) IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180 03,94 -0,06 +0.10 | (1,40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Tvpe (Hz) (Hz) (Hz) IECA0942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

1001.5 1.5 t 1.5 +1.0%

3. Total Distortion

ard Microphone Measured Total Distortion Uncertainty l'olerance limit

Twpe (%a) (%) IEC60942:2003 Class |

| 1/2 inch lSrutI&Kg:wr-]lHllJ 0.95 + (.50

1264

Note : 1. No adjustment.

Calibrated by :

Date of Calibrs

Date of Issue

; ey i
End of Certificate 2
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RECALIBRATION
DUE DATE:

123
, 202

Cortiilots /%Z%m

Calibration Certification Information
Cal. Date: May 25, 2022 Rootsmeter 5/N: 438320 Ta: 296 K
Operator: lim Tisch Pa: 751.08 mm Hg
Calibration Model #:  TE-50284 Calibrator 5/n: 1836
Vol. Init Vel. Final avel. ATime ap AH
Run {m3) (m3) {m3) {min) | (mmHg) | (inH20)
1 1 2 1 1.2210 4.5 1,50
2 3 4 1 0.9550 7.3 2.50
3 5 [ 1 0.8660 88 3.00
4 7 8 i 0.7580/ 10.3 3.50
5 9 10 1 0.6080! 17.5 6.00
Data Tabulation
Pa Tstd
Vstd Qstd ﬁﬁl){ Ta ) Qa ﬂH{: Ta,'Pa)
(m3) [x-axis) (y-axis) Va {x-axis) {y-axis)
0.9890 0.B100 1.2216 0.9340 0.8141 0.7683
0.9853 1.0317 1.5771 0.9903 1.0369 0.9926
0.9833 1.1354 1.7277 0.9883 11412 1.0873
0.5813 1.2297 1.8661 0.9863 1.2359 1.1745
0.9718 1.5583 2.4433 0.9767 16064 1.5377
m= 1.54378 m= 0.96663 |
QSTD = -0.02519 QA b= -0.01585)
= 0.99990 r= 0.99930
Calculations
Vstd=|AVol{(Pa-AP)/Pstd){Tstd/Ta) Wa=|aVol{[Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/tTime
For subsequent flow rate calculations:
_Pa \f Tetd =
Qstd= Um(( AHT T))f) Qa= 1,fm(( nH[:Tafpa)) .b)
Standard Conditions
Tstd:| 298.15 K RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading [in H2O) 40 Code of Federal Regulations Part 50 to 51,
AF: rootsmeter manometer reading [mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absclute temperature ['K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30.
b: intercept
m: slape

Tisch Environmental, In:
145 South Miami Avenue
Village of Cleves, OH 45002

www. tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

Head Office

HSC-TISI-TIS -’E‘)'

CALIBRATION 0060

ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Sof 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland.

Request No.23-65/0131 MTC.No.23-65/0131

Number of page(s) 2
CALIBRATION CERTIFICATE
: DRYCAL FLOWMETER
Manufacturer :

Nomenclature
Bios International Corporation, USA
120879

: Defender 510 M

Serial No.:
Model
Scale range : 50 mi/min to 5000 mi/min
Subdivision

Submitted by

: (0.00001, 0.0001, 0.001) Ifmin

: INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thalland.

Received date : 3 December 2021  Condition of measured item : Normal

Calibration date : 14 December 2021
Standard : Standard Certificate No. Date dus Traceability
RTD Thermometer PSL-T 336/63 G-Apr-22 TISTR
Molbox/PressureTransducer/UpStreamy  MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 MW-0011-21 B-Apr-23 NIMT
Primary Flow Calibrator 5/N 119521 MW-0012-21 __3]_.-I'r‘|ar.-’._'|3_: - NIMT

13.2641.20305043001
Issued Date 14 December 2021

FMUBLMTC

Office/Laboratary Office

002 Rev.d



1396
Area Highlight



e SCEBIEE
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland

Request No.23-65/0131 2/2 MTC.No.23-65/0131

Calibration point : (0.05, 0.5, 1, 1.5, 2) I/min
Ambient condition : Temperature (23 + 3 )°C , Relative humidity (55 + 15) %
Atmospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

Temperature  Pressure  Deviation

UUC Value Standard Value Uncertainty
(1/min) (/min) °c) (hPa) (%) (%)
0.05528 0.055236 22.712 . 1010.27 +0.08 1.10
0.50726 0.50295 22.564 1010.35 +0.86 0.98
1.0082 0.99739 22.481 1010.59 +1.08 0.85
1.5085 1.4916 22.491 1010.86 +1.13 0.85
20231 1.9999 22.518 1011.11 +1.16 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%

The end of calibration certificate.

Office/Laboratory Office

S

MSCTISTIS 17025
Ealifiesting ST

KT

Part of DKSH Group

Certificate of Calibration

Equipment: Balance Certificate Mo.: C01213271
Model: BSAZ2245-CW Issued Date: 12 November 2021
Serial Mo. (or 1D.): 31591470 Job Nao.; KSPR2115019
Manufacturer: Sartorius Page: Tof 2
Condition: In coendition

Customer: Integrated Research Center Co.,Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: Temperature 24 °C + 06°C

Humidity B2 %RH + 2.3 %FRH

Calibration Flace:

Calibration By:
Calibration Date:
The Method used:
Traceability:

vl A ol dafla
ARG BT GO,

Tal: O 2185 4333 B i Foa: 0 28 4ch E-mol

& 57 muunpis 1081 o
57, Sk

Integrated Research Center Co. Ltd. { waaAdaed )
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Mr. Adinan Ninviboon
10 November 2021
In house methoed, SPCC-WI47, base on UKAS Lab 14

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Ca., Ltd. Cenificate No. C02210714

i, caliorated or sampled. Tha report shail

B

nfospBepc-rioes  Wabais: w

SC-FM-C01-10: 23 Now 2020
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SPC Calibration Center SERT

Part of DKSH Group
Certificate No.: C01213271 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Error; Weight to ba1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero referance.
| 8l H-?Ra Nominal Test Valus 50 (@)
‘@} ® m @@ Refarence Points (g)

@) (@) \%}ﬁ D6 3 = = g =
|:!:| ! f:': e 0.0001 -0.0001 0.0001 0.0003
Repeatability: Datermination of the standard deviation of weighing balance., Readability 0.0001 (g}
Mominal test value (g) Standard Deviation
20 0.00005
[ 200 0.00006
Departure of indication from nominal value., Readability 0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Cormrection of Balance |  Uncertainty
(g) () (@) (@ @ :
1 1.00001 1.0000 0.0000 0.00011 2.04
2 1.99909 2.0000 0.0000 0.00011 2,04
5 5.00001 5.0000 0.0000 0.00011 2.04
10 9.99908 10,0000 0.00:00 0.00011 204
Iy 20 20.00001 20,0000 0.0000 0.00012 203
50 49.99985 50.0000 -0.0001 0.00013 2.02
100 99.99985 100.0000 -0.0001 0.00017 2.01 ]
120 119.99996 120.0000 0.0000 0.00021 2.00
150 145.99990 150.0000 -0.0001 0.00024 2.00
200 200.00001 00,0000 0.0000 0.00030 l 2.00
220 220.00002 220.0000 0.0000 0.00033 2.00
The End of Certificate

wihin el ol dnfa

SPC RT DO, LTDL

vl 00003 ir84 voudieriumale 57 e 1000 eI RSElYUL DYULTIRY 10280

Broroh D000 1792 Sol Wochiraihamaainit 57, Suhamadl 90141 Ramt, Bongehak, Peskhanang, Bangiok 10250 Thallond

Tel: 0 2105 4333 Ext, 3900-3308 Fou: 0 2985 453 E-modl; ik spooepc-rhoom  Vesbedw: wiw spe-ri.com SPCC-FM-CO1-10: 23 Now 2020

Correction of balance

0.0004

Without Adjustment
Job No_KSPR2115019

Readability:0.0001g

0.0003

0.0002

0.0001 =

-0.0001

-0,0002

-0.0003

-0.0004 :

X Correction

10

=Uncert (+}

100

=Uncert (-)

1000
Display of balance




iraéws & Certificate of Calibration

HSC-TISATIS 17025

Lafraes bk

Cenificate MNo.:

Co1213272

K]

Part of DKSH Group

Calibration Results:
Bafore Adjustment

Cerlificate No.: C01213272

EKI

Part of DKSH Group

Page:20f 3

Eccentric Ermor: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Equipment. Balance —— =
y ) - ominal Test Value 10000 (mg}
Model; ME38S Issued Date: 16 November 2021 | | Ap.
oi@N Referance Poinis (mg)
Serial Mo, (or ID.): 27206085 Job No.: KSPR2115020 l‘F D) —
| LS i A B Cc D E
Manufacturer: Sartorius Page: 1of 3 i — r——1
s i " l E=E J ll == | - -0.002 0.001 0.000 0,001
“ondition: n condition e e— : ]
Cigitiae Integrated Research Canter Co..Ltd Repeatability; Detarmination of the standard deviation of weighing balance., Readability 0.001 (mag)
122 Moo 2. Tambol Thatoom, Wominal test value (mg) Standard Deviation
Amphur Srimahaphote, Prachinburi 25140 Thailand oy 200 b.oo12
20000 0.0012
Environment Condition: Temperatura 25 °C + 03°C
Humidity 54 %RH + 24 %RH Departure of indication from nominal valua., Readability 0001 (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance |  Uncertainty
P - - ~ o e 8 2 & k
Calibration Place: Integrated Research Center Co, Ltd. ([ uaaasa1dd ) (mg) (irg) (mg) (mg) (ma)
122 Moo 2, Tambol Thatoom, ? == :
1 1.0020 1.002 0,000 0.0035 2.01
Amphur Srimahaphote, Prachinburi 25140 Thailand — =— = —— T
5 5.0020 5.002 0.000 0.0035 2.01
10 10,0010 10.001 0.000 0.0049 2.00
Calibration By: Mr. Adinan Ninviboon — . — —_ b —
a0 50,0040 50.003 0.001 0,0063 2.00
Calibration Date: 11 November 2021 —— . .| S — S
e 100 99.89980 99.997 0.001 0.0052 2.00
The Method used: In house method, SPCC-WI-47, basa on UKAS Lab 14 . B i e e = :
oo 500 469.9840 499,995 0.0 M3 2.00
Traceability: This certificate is traceabla to the S Units maintained by National Institute of Metrology ’ : 1 dhons - s 2 _( i i _“]
’ s = i o COeednenn —neen 1000 1000.0050 1000.002 0.003 0.016 2.00
5000 5000.0050 5000.002 0.003 0.027 2.00
10000 9999.9810 9999.976 0,005 0.033 2.00
20000 20000.0070 19959.981 0.026 0.048 2.00
30000 2059095880 29599.933 0.055 0.080 2.00

vl Londi a1 dia
SPC AT CO. LTD:

vl Londl sndA e
SPC BT CO., LTD.

Avil 00003
Brane 00003
Tl O 2185 4333 Ext

o unilia 57

0260 Tralkand

23 Mo 2020

SPCC-FM-C01-10
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S'PC Calibration Center

Certificate No.: C01213272

LKI

Part of DKSH Group

Page: 3of 3

utdn won @l 01d el
SPC AT CO, LTO.

Bronch G003

Arefl 00003 1194 speirErrunaBa 57 puuqyutn iU LRI el PALTREIGRY 10260
t194 Sai Wachimamsothi 51 Sushomw® 1017 Aood, Bongshak, Prrskhancng. Bonghck 10260 Thalard
Tal: 0 FIBS 4333 Ext. 3000-1308 Fo: O 2185 4424 E-moil: infopocfugcrlcom  Wehaite: wi Bpc T com

After Adjustment
Ecoentric Error: Weight to be1/4 or 1/3 of Maximum capasity, taken from the center of the pan as a zero reference.
gl | L 2. Nominal Test Value 10000 {mag)
(®)(®) fele DE Reference Points (mg)
@@ w i A B c D E
e = == - -0.001 | 0000 | 0.000 | -0.001
Repeatability: Detarmination of the standard deviation of weighing balance., Readability 0001 (mg)
MNominal test value (mg) Standard Deviation
2000 0.0011
20000 0.0012
Departure of indication from neminal value., Readability 0.001  {mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance |  Uncertainty i
(ma) (mg) (mg) (mg) (mg)
1 1.0020 1.002 0.000 0.0035 2.01
5 5.0020 5.002 0.000 0.0035 2.
10 10,0010 10,001 0.000 0.0049 2.00
50 50.0040 50.004 0.000 0.0063 2.00
100 99.9980 99.998 0.000 0.0082 2.00
500 4999940 490.995 -0.001 0.013 2.00 n
1000 1000.0050 1000.005 0.000 0.016 2.00
5000 5000.0050 5000.003 | 0.002 0.027 2.00
10000 99999810 9999.977 0.004 0.033 2.00
20000 20000.0070 20000.003 0.004 0.048 2.00 T
L 30000 29990.9850 29999.986 0.002 0.080 2.00
The End of Certificate

SPCC-FM-C01-10: 23 Nov 2020

Correction of balance

Before Adjustment
Job Mo KSPR2115020
Readability:0.001mg

0.[6[

0.14

012

a1

0.08

0.06

0.04

0.0z

ﬂ =
-0.02

o

|

¥ Correction

Carrection of balance

100 1000

=Uincert (+)

After Adjust
Job Mo KSPR2115020
Readability:0.001mg

0l

=\incert (-}

100000

Display of balance
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0.02

0 T——- 3

100000

-0.02 -
=004
-0.06
-0,08
0.1 3
1 10 100 1000 10000
Bisplay of balance
¥ Correction =lincert () =Uncert (-)






