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No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
LATD9IDHNTUIATIEVAMNINUIRIAY
1 [UV-VIS Spectrophotometer Nitrate-Nitrogen (NO3-N) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -
Ammonia-Nitrogen (NH3-N) Technologies MY 15410009
2 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
3 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
2021-064
4 |Distillation Unit Ammonia-Nitrogen (NH3-N) FOSS KT8100 / Sithiporn Associates Co.,Ltd. 17 Feb 18 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052
5 |Conductivity Meter Conductivity Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24200084 22 Mar 22 21 Mar 23 -
16300356
6 |Incubator Total Coliform Bacteria (TCB) Memmert IPP 260 / Technology Promotion Association 22TM503 10 May 22 9 May 23 -
V618.0033 (Thailand-Japan)
7 |incubator Memmert IPP 260 / Technology Promotion Association 20TM671 3 May 22 2 May 23 -
V616.0503 (Thailand-Japan)
8 |Water Bath Memmert WB 14 / SPC Calibration Center Co.,Ltd. 22TM332 22 Feb 22 21 Feb 23 -
1416.0606
9 |water Bath Memmert WNB 14 / SPC Calibration Center Co.,Ltd. 22TM332 17 Feb 22 16 Feb 23 -
L407.0614
10 |Analytical Balance Mettler-Toledo MS603S / National Food Institute, 2100858-001-001 8 Apr 22 7 Apr 23 -
B0070110311 Ministry of Industry, Thailand

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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DQE Services Co, Lud. DOE Services Co.,Lid.

DQE Services 32Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Services 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 i
Phone : +66 (0)2 538 2054, Email : dqeservicesinfoi@gmail.com HBC T T 171K Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com gggi'm;m
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP22-016 Page 1 of 5 Certificate No. :  SP22-016 Page 2 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office) ksl oG Al TR 5w c

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Relative humidity 55 +20 %RH
(il

Bunpkok 10260 Calibration method : In-house method CP-01 Based on ASTM E275-08

Location of calibration : Laboratory 315 " ;
Certified Reference Materials :

Squpments  UV-¥is Speotaphotoostr Material Serial No. Certificate No. Due date
iRy Jge Teokaoingice Absobance Standard set 25760 95935 22 October 2023
Model : Cary 60 Absobance Standard set 25757 95929 22 October 2023
Serial No, : MY15410009 Wavelength Standard set 25806 95916 22 October 2023
ID No. : N/A Wavelength Standard set 25758 95915 22 October 2023
Received Date : 23 May 2022 Traceability This certification is traceable to the International System of Unit maintained at National -
Calibration Date : 23 May 2022 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Issue Date : 26 May 2022 Spectral Band Width of UUC: 1.5 nm.
Condition Instrument :  Good Scan Speed of UUC  : 90 nm/min
Calibrated by : _ Approved by : ! Scan Interval of UUC:  0.15 nm.
( Mr.Tanawut Rittidach ) [ Ms. Chonthicha Sangngern )
Tevimical Manager Quality Manager Resolution of UUC: Photometric  0.0001 Abs.

The ealibration result ks appliad only to the above calibrated item and was found sccurate ag shown on dabe and place of calibration only.

Wavelength 0.1  nm.

The measuremnent capability of the lebaratary and its traceability to recognized national standards and to the unit of mensurement realized a1 the corresponding

national standands laboratory, This certificate may not be reproduced other than in fisll except with the prior wrinten appeaval of the DQE Services Co., Lid.

AT tNATURN nasluniugy
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DQE Services Co,Ltd.
DQE Services 3250t Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com HECTLTe T
REPORT OF CALIBRATION
Certificate No. : 5P22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
o= 0.5787 0.5755 0.0032 0.0031 2.00
1.0490 1.0436 0.0054 0.0029 2,00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5607 0.5588 0.0019 0.0034 2.00
1.0247 1.0232 0.0015 0.0035 2.00
2.1229 2.1211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5236 05197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
B 0.5191 0.5171 0.0020 0.0031 2.00
1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
s 0.5523 0.5509 0.0014 0.0030 2.00
1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
| ]
1.9294 1.9265 0.0029 f,msz nl 2.00 st

Q
FM-T08-02 RO 171172021

DQE Services Co,Ltd.
DQE ’ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) (Abs) k
s 0.0000 0.0001 -0.0001 0.0050 2.00
0.7478 0.7421 0.0057 0.0056 2.00
i 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
513 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.28%6 0.0016 0.0051 2.00
_— 0.0000 0,0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
v
nasluniugy
FM-TO8-02 RO 1/11/202]



DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ledprao, Ladprac, Banghkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com HeETaTa 1Tazs
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 50of5

Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 2420 -0.28 0.1% 2.00
279.45 2795 -0.05 0.18 2.00
Z87.B1 ZE7.5 0.31 018 2.00
334.06 3335 0.56 0.18 2,00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 200
445.94 4454 0.54 0.18 2.00
453.66 4532 0.46 0.18 200
460.02 459.7 0.32 0.18 2.00
536.59 536.2 0.39 0.1% 2.00
637.98 6383 <032 0.1% 2.00
431.38 431.0 0.38 0.1% 2.00
472,50 472.5 0.00 0.1% 2.00
513.47 513.5 -0.03 0.1% 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.0 017 0.18 2.00
58535 585.0 0.35 0.20 2.00
684,40 684.7 -0.30 0.18 2.00
740.72 740.8 -0.08 0.20 2.00
T4B.55 T4R5 0.05 0.18 200
807.03 BOT.3 -0.27 0.18 200
879.28 879.0 0.28 0.18 2.040

Remark : - UUC = Unit Under Calinration

- WA =Moot Avaiable

= The result expanded uncertainty af measuremend U is stated =5 the standard uncerminty of measurement maltiplied by e coverage factor &,

which far a normal distribution comesponds o8 coverage probability of approximately 95%

- * Indicases non TES] accredited

- End of Certificate -

nsluniuqy

FM-T08-02 ROT 141172021



DOE Services Co., Lid.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpmo, Ladprao, Bangkok 10230

Phone : +66 (002 538 2054, Email : dgeservicesinfof gmail.com i

CRLIBRATION D

CERTIFICATE OF CALIBRATION

Certificate No. :  SP22-007 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Lid. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Laocation of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issne Date : 24 January 2022

Condition Instrument :  Good

Calibrated by, Approved by :

{ Mr. Tanawut Rittidach ) Ms, Chonthucha Sangngem )
Technical Manager Quality Manager

The calibration result is applied anly o the sbove calibrated item and was foand accarase as shown on dase and place of callsrarion only.

The: messurement capability of the lsboratory asd its imoeability b recognized natianal standards and in the unit of measurement realized at the corresponding

natianal standards kbaratary, This certificase may not be reprodisced other than in full excep! with the prier written approval of the DQE Services Co,, Lid,

DQE Services Co.,Ltd

DaE Seryices 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (012 538 2054, Email : dgeservicesinfoi@gmail com C- Tk T 17kt

REPORT OF CALIBRATION

Certificate No, :  SP22-007 Page 2 of5
Environment Condition: Ambient Temperature 25 =5 s

Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95529 22 Ociober 2023
Wavelength Standard set 25806 95916 22 Qctober 2023
Wavelength Standard set 25758 05915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Widthof UUC: 4.0 nm,

Scan Speed of UUC @ 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric  0.001 Abs,

Wavelength 0.1 nm.

FM-T0E-02 RO 17112021

Lanms'lumuqu

FM-T08-02 ROD 1112021
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DOQE Services Co.,Lid.
DQE Services 2 Sei Ladprac-Wanghin 55, Ladpruc-Wanghin Rd., Ladprso, Ladpras, Banghok 10230 ﬁ
Phone ; +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com s T et
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
420 0.5787 0.577 0.0017 0.0031 2.00
1.0490 1.050 -0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
40 0.5607 0.560 0.0007 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
2.1229 2.118 0.0049 0.0079 2.00
0.0000 0.000 0.0000 0.0028 200
. 0.5236 0521 0.0026 0.0030 2,00
0.9634 0.963 0.0004 00029 2.00
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 200
0.5191 0518 00011 0.0031 2.00
S 1.0003 1.000 0.0003 0.0033 2,00
1.9987 1:.996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0L0011 0.0030 2.00
2.0391 2.033 0.0061 0.0079 200
0.0000 0.000 0.0000 0.0028 200
633 0.5601 0.562 =-0.0019 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 200
1.9294 1.925 00044 0.0079 2.00

Lanms'lumuqu

FM-T08-02 RIDD 1710720210

DQE Services Co.,Lid.
DQE Sarvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpmo, Bangkok 10230 A
Phone @ +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com i)
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) Abs {Abs) (Abs) k
235 0.0000 0,000 0.0000 0.0050 2.00
0.7478 0.746 0.0018 0.0057 2.00
257 (L0000 0.000 (L0000 0.0050 2.00
(1.8686 0.861 0.0076 0.0059 2.00
313 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 L0051 2.00
P 0.0000 0.000 0.0000 (L0050 2.00
0.6448 0.638 0.0068 0.0055 2.00
FM-T08-02 RO4 100172021
1
NI iU




DOQE Services Co. Ltd.
DQE S i 32 Soi Ladprac-Wanghin 35, Ladprao-Wanghin R, Ladprao, Ladprac, Bangkok 10230
ervices g
Phone : +66 (0)2 $36 2054, Email : dqeservicesinfo@gmail.com e o s
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 5of 5
Wavelength Accuracy :
CRMs Yalues | UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.} (nm.} k
241.54 240.8 0.74 0.18 2.00
275.40 278.5 0.90 0.18 2.00
288.70 I88.0 0.70 0.18 2.00
361.26 360.5 0.76 0.18 200
418.48 418.0 0.48 018 2.00
446,70 446.0 0.70 018 .00
453.20 453.0 0.20 0.18 .00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 6372 0.74 0.18 2.00
440.74 440.0 0.74 0.18 2,00
472.22 4716 0.62 0.18 2.00
513.70 513.0 .70 018 2.00
328.72 528.0 0.72 0.18 2.00
574.60 573.8 0.80 0.18 2.00
5B5.48 584.6 0.88 0.20 2.00
684.63 634.0 (.63 018 2.00
74027 T39.8 0.47 0.20 2.00
T48.28 T47.8 0.48 0.18 2.00
807.16 B06.4 0.76 0.18 2.00
§79.70 E7R.8 0.50 0.18 2.00
Remark : - UUC = Unit Under Calinration
- NIA = Not Avainble
- The result expanded uncertuinty of measurement U is stated ns the standand uncertainty of ment maltiplied by the ge fctor k ,

‘which fisr a normal distribution comesponds to n coverage probsbility of approximately 95%
= * Indieates non TISI aceredited
- End of Certificate -

FM-T0B-02 ROL 11172021

Lanms'lumuqu



DOQE Services Co,Lid.

DQE Services 32 Sot Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com ek e

- CALIBRATICN S404

CERTIFICATE OF CALIBRATION

Certificate No. : SP22-008 Page 1 of5

Customer : United Analyst and Engineering Consultant Co,,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : LI-2900

Serial No. : 21E22-009

ID No. : UAE.WAT.051/2564

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by _ Approved by :

{ Mr.Tanawut Rittidach }

{ Ms. Chonthicha Sangngem )
Technical Manager Quality Manager

The calibrtion resull is applicd only ta the above catibrated ftom and was found sceurate 83 shown on date and place of calibmtion oaly,

The measurenseist capability of the laboratory and its traceability 10 recognized national standards and tn the wnit of measerement reslized ot the comesponding

national dards [abomtory. This cenifi may niot be duced other than in full except wigh the prior written approval of the DOE Services Ca,, Lid.

FM-T08-02 RO 17112021

Lanms'lumuqu

DOQE Services Co.,Ltd.

DQE

Phone : +66 (002 538 2054, Email : dgeservicesinfo@zmail.com

SEfViCE‘S 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpran, Ladprao, Bangkok 10230

REPORT OF CALIBRATION

Certificate No. : SP22-008 Page 2 of 5
Environment Condition: Ambient Temperature 25+ 5 e
Relative humidity 35 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 Qctober 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1  nm,

Resolution of UUC: Photometric 0,001 Abs.

Wavelength 0.1 nmm.

FM-TOB-02 ROL 1/11/2021
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: i Winghl -Wanghin Rd., :
DQE Services %S0l Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co. Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo{@gmail com

HEC-TISLTHS 17028

DQE s

ervices

DQE Services Co. Lid.

32 Sel Ladprag-Wanghin 55, Ladprao-Wanghin Rd., Ladpre, Ladprao, Bangkok 10230

Phone @ +66 {002 538 2054, Email : dgeservicesinfod@gmail com

HEC-TIS-TS 17838
CALAATION Qi

miow skt
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
i 0.5787 0.576 0.0027 0.0031 2.00
1.0490 1.046 0.0030 0.0029 2.00
2.1900 2,182 0.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5607 0.559 0.0017 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
2.1229 2.116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.521 0.0026 0.0030 200
i 0.9634 0.962 0.0014 0.0029 2,00
1.9763 1.970 0.0063 00070 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5191 0.519 0.0001 0.0031 2.00
1.0003 0,599 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5523 0.552 0.0003 0.0030 2.00
o 1.0809 1.080 0.0009 0.0030 2.00
20391 2031 0.0081 0.007% 2.00
0.0000 0.000 0.0000 0.0028 2.00
635 0.5601 0.560 0.0001 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.922 0.0074 0.0079 2.00

REPORT OF CALIBRATION

FM-TOE-02 RO1 171172021

Lanms'lumuqu

Certificate No. : SP22-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nn.) {Abs) (Abs) (Abs) (Abs) ]
235 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.747 0.0008 0.0057 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.863 0.0036 0.0059 2.00
S 0.0000 0.000 0.0000 0.0050 2.00
02912 0.290 0.0012 0.0051 2.00
5t 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0,640 0.0048 0.0055 2.00
FM-T08-02 ROT 1/11/2021
1
NIl




DQE Services

DOQE Services Co.,Lid,
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Bd., Ladprao, Ladprac, Bangkok 10230 B
Phone : +66 (0)2 538 2034, Email : dgeservicesinfo(@gmail.com ﬁmﬁ;ﬁ.
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5of5
‘Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(mm.} {nm.) {nm.} {nm.) k

241.72 2410 0.72 0.18 2.00

279.45 2790 .45 0.18 2.00

287.81 2870 0.81 0.18 2.00

334.06 3335 .56 .18 2,00

360.93 360.0 0.93 0.18 2.00

418.59 418.0 0.59 018 2.00

445.94 4455 0.44 018 2.00

453,66 453.0 0.66 0,18 2.00

460,02 459.5 0.52 018 2.00

536.59 536.0 0.59 0.18 2.00

637.98 637.5 048 0.18 .00

431.38 4310 038 0.18 2.00

472.50 4720 0.50 0.18 2,00

51347 513.0 0.47 0.18 2.00

528.88 328.5 038 0.18 2.00

573.17 573.0 0,17 0.18 2.00

58535 585.0 035 0.20 2.00

684.40 684.0 0.40 0.18 2.00

740.72 740.5 022 020 2,00

T48.55 7485 0.05 018 2.00

807.03 8070 0.03 0.18 2.00

879.28 879.5 (.22 0.18 2.00

Remark :

= UUC = Unit Under Calinration
- N4 = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard anceriainty of messurement multiplied by the coverage facior &,

which fisr & nommal distrfbution correspands o o coverage prabability of spproximately 25%

- * Indicates non TI5] accredited

- End of Certificate -

FM-TOB-02 ROL 141172021

Lanms'lumuqu



FO&S Bouth East Asa
3388 Slrinrat Building, 25th — 26th Flear, Unit Na. 3388/90,
Rama IV Read, Kangion , Klongtoey, Bangkek, Thailand 10110

FOSS
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Report No: 6623
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Installation Qualification

Kjeltec™ 8100 Distillation Unit

This I1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeftec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB"s Application Motes,

2 Purpose

This installation Qualification is designed to assure that:

« The Kjeltec instrument is received complete, with all required parts in good condition.
+ The location of the instrument is environmentally and ergonomically suitable

+ The instrument is assembled and configured correctly

+ Suitable electricity and water are supplied to the instrument, see table 2 for requirements.

3 Identification

Description [ Serial Number

Kjeltec 8100 Distillation Unit | 418 $9052
FOSS Analytical ASS Tel +45 7010 3370 FOSS Analytical AB Tel +46 42 361500
69 Slangerupgade Fax +45 7010 2371 Box 70 Fax +46 42 340349
DK-3400 Hillerpd E-riail support@foss.di SE-263 21 HaAgands E-mail supporté@foss.di
Denmark Wb waw. foss.dk Fweden Web wnnw. foss.dk

Customer Support, G00F 7242 § Rey, 1

wnanslumuay

4  Control of Received Equipment

4.1 \Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write “Y™ in the right column of the table immediately following.

Packing List Item Acceptance Criteria Pass/Y/N)
Kjeltec 8100 Distillation Unit

No visible damage, received in
undamaged FOSS Analytical's standard
shipping container

L
|

Accessory kit, according to packing Included. No visible damage, received in
list undamaged FOSS Analytical's standard u
shipping container

Handling device for digestion tube Included. Mo visible damage. '~i’
Tanks with level sensors for Waste, Included. Mo visible damage.

Alkali and Water T
Receiver flask Included. Mo visible damage. ¥
One digestion tube 250m! Included. Mo visible damage. i
One digestion tube 100 ml 1
Tube adapter Included. Mo visible damage. ¥
User manual Kjeltec 8100 Distillation Unit '-,;"
Owners quide Kjeltec 8100 Distillation Unit Y
Quick guide : Kjeltec 8100 Distillation Unit ¥
Spare parts manual Kjeltec 8100 Distillation Unit y
Application notes AN 300 included 1

AN 303 induded

Customer Support, 6003 7242 f Rew, 1
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5 instaliation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verify that the instrument installation site meets the acceptance criteria given in the table below. If
s0, wrile *Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria Pass (Y/N)
Adequate space for instrument Dimensions 48x58x63 cm Y
AC supply available for instrument 200-240 Vv Y
S50/60Hz
Current 104 ¥
Cold water supply available 2 L/min at 30°C Y
Drain For cooling water and waste (depending
on local waste disposal legislation) \1{
Ambient temperature Max, 40°C Y
Ambient hurmidity Max. 80% relative Y
Internal fuses T104 AH v

Customer Support, G003 7242 § Rew. 1

wnanslupuay

5.2 The instrument must be assembled correctly
Werify that all ubes are correct connected. 1§ 50, write Y™ in the right column of the table

immediately following.

Deionised water in (steam generatar)

Deionised water in (dilution water)
*) Recewver solution in

Alkali in

Power

Mot used

External titration module

Level sensors

Cooling water in (tap water)

10 Waste water out (tube drain vessal)
11, Dran

12. Couling water out (tap water)

) Only on Kjeltec 8200

B P oNe Y AW

Instrument Tubing Connections Acceptance | Pass
Criteria (¥/n)
>
} I 1 4 Wisual 'r
verfication

(=]

—. | by installer

Customer SUpport, G003 7242 / flav. 1
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5.2 The instrument should be assembled and powered up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. If so, write “Y™ in the right column of the table immediately

following.

Action Expected Response Pass (Y/N)
Switch on the power The instruments start up and the self test
will rum. Y

The sample counter shows the number of
analysed samples since first power and
the Software Version shows the version
of the instruments software.

After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed.
Tumn on the cold water tap No visible reaction Y
Press the “Manual”™ view The Manual menu is opensd Y
Open the door with the handle,
place the test tube and receiver flask ¥
in position. Close the door,
Select Dilution and press Start Water is added to the tube ¥
Select Alkali and press Start Alkali is added to the tube Y
Select Steam and press start After heating up, steam Is entering the ¥
tube
Select Drain and press Start The tube is drained ¥

Customer Support, 6003 7242 / Rev. 1 L‘aﬂaqi‘luﬂ'auﬂ‘u 56}

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

7 1Q Documentation

Upon successful completion and recording of all instructions above, sign and date this sheet below,
If required by customer, leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Installed By: Parnips Onnerm
Company: Foss SEA
Customer Name: : REETIn
Company: Ui st and Engresri .
Date completed: .Tn.;l\li| 25 2032
1
Customer Support, G003 7242 / Rew. 1 Lgﬂﬂ']il”ﬂ';“ﬂu
9
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Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

«  Alkali volume
«  Distillation Accuracy
« Distillation Repeatability

3 Identification

Description Serial Number |

Kietec 8100 Distillation Unit, 200-240 V S0/60 Hz a1 339052 |
FOSS Analytical A5 Tel +45 7010 3370 FOS5 Analytical AB Tel +45 42 361500
63 Slangerupgade Fax +45 7010 3371 Bex 70 Fax +46 42 340349
DK-3400 Hillerad E-mail support@foss.dk SE-263 21 Higands E-mail support@foss.dic

Denmark Web www. foss.dk Swaden Wb wiww, foss. dic

wnanslupuay

Cugtamer Support, 5003 7246 f Rew. 1

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate a mean value.

1. Choose “Manual” in the menu. (When starting up the instrument Program 1 is loaded)

2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
door.

Water
1. Press Dilation and then press Start. 80 ml of water will be filled into the tube.

2. Measure the collected water in a graduated measuring glass and note the result in table 1
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start, 50 ml of alkali will be filled into the tube,

2. Measure the collected alkali in a graduated measuring glass and note the result in table 1
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Table ! Volume control

[ Test Result

Expected result Passed (Y/N)

Water volume %7 mi 76- B4 mi

mi

=

g

=
=P
v
E

Alkali velume 42 mi 47- 54 ml \f

3
(]
a3
e
2

Customer Support, 6003 7246 / Rew, 1
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4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to convert ammanium (NH4*) into ammonia (NH3) by using an alkali
(NaOH) and thereafier steam distil it into a receiver flask containing boric acid and titrate with
standard acid solution using colorimetric end-point detection. Ammonium sulphate, a substance
with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
caleulated from obtained result.

The way to perform this test will be deseribed in the following.

Chemical Check
Use ammonium sulphate (NH4)2504 pyrity > 99.5 % %)

Mol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water 80 ml

Alkali 50 ml NaOH (40%w/w)
Receiver solution 30 ml borie acid (4%)
Distillation time 5 minutes

SAfE 5 seconds

Titrant 0.2M HC1

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with a standard acid
solution using colorimetric end-point detection. 1 the blanks are less than 0,2 ml continue with
the recovery tests:

2. Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3, Run the six samples according to above analysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Calculate the recovery according o below equations. Expected results of recovery should be
100%=1%.

Recovery test Result Expected result | Passed (Y/N)
Blank value (water blank) 1, 0:2% m| 0.05-0.20 m! Y
Recovery

4, G9! %

5. 1793 9

6. [06.01 %
Accuracy Mean Value: [07. 8% | 99-1019% "]/
Precision SD: 0,557 SD<1% Y

Customer Support, 5003 7246 / Rev. 1 L‘aﬂa']ﬁ"luﬂ'auqu in

*) Notel Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available

Purity Nitrogen content
99,5% 21.09% -
99,6% 21.12%
99,7% 21.14%
99,8% 21.16%
99,9% 21.18%
r 0109 E'p’
mil —mi = N x 14,007 <100
% Nitrogen = ( ke M) 24.132
L —"

N = Normality of titrant to 4 places of decimal.

YoNitrogen
21.09

% Recovery = 100

p?_% :;‘:'.T'-FIIL-

g-isa8 17.5b

)
)

®

.\
=)

B 6

-
2y

&
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5 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

& 00Q Documentation

Upon successful completion of tests above, sign and date this sheet below. If required by customer,
leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of resulis, execute those
procedures as required.

Performed By:

Company:

Customer Name:

Company:

Date completed:

Cusomer Supgort, 5003 72087 Rev. 1 L‘E]ﬂﬂ']i‘luﬂ'JUﬂ‘u 51

7 Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali

To converl ammonium into ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litve of solution. Commercially available in concentrations up to 50 %, Do not
use coneentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. 1T vou can only buy concentrations > 40 %, diluie it before use.

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HC1
{(hydrochlorie acid) concentration is what it is supposed to be. A titration againsi a predetermined
solution of sodium carbonate as described below is thus neeessary, Incorrect HC| concentration can
otherwise cause substantial errors.

= Standard substance
Weigh approx. 10 g of anhydrous sedium carbonate (Na;CO,). Use a mortar to make a [ine
powder. Dry it for | hat 265 °C or 2 h at 200 *C. After cooling in a desiccator, transfer (he
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.

o Indicator solutions
Dissolve 0.1 g methyl red in 100 ml methanol. Dissolve 0.1g bromocresol green in 100 ml
methanol,

s Procedure
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight

(W, L. Transfer the sodium carbonate to a receiver flask and add 40 ml of H1O (distilled or
deionized). Add 8 drops from each of the indicator solutions, Titrate to pink. Note the amount
in ml used {A; ). Boil this solution for a few minutes. The solution will urn green. Cool rapidly
to room temperature under running water. Continue the titration until the next pink colour
change oceurs, Note also this volume

{A7). Boil the selution for a few minutes. Cool rapidiy to room femperature under ronning
weter. Continue the titration wintil the next pink colour oceurs. MNote also this volume (A,)

MNote! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its temperature
during standardization. If temperature corrections are necessary, sufficient accuracy may be
obtained by use of a correction table. (AOAC 942.25)

Cugtomer Supparl, 6003 7205/ Rey. 1 Lgﬂa']i‘lu ﬂququ (7




7.2 Calculation

18,870« W,

Maolarit =l !
e M 1 vk

Nete! Concentration must be accurate to four digits, i.e, 0.2000 M.

Note! The colour change of this official procedure {AQAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and (.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methy! red indicator solution

In order to obiain accurale results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive blank is obtained when running a hlank sample. The 4 % baric acid receiver solition is
prepared by dissolving 400 g of boric acid in about 3-6 | very hot deionized water. Mix and add
more hot deionized water 10 a8 volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromocresal green solution (100 mg in 100 ml methanol) and 70 ml of methy| red
solution (100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully.

Note! The addition of alkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good répeatability when testing blanks,

Adjustment of the boric acid is made by the following procedure:

I Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodiuwm hydroxide solution until 2 neutral
grey colour is obtained. Caleulate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 101 flask with the formula: ml 1.0 M alkali = ml titrant x 40

2. Add the caleulated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. To check proceed as follows using 25 mi of the boric acid solution. Run a blank. 1f the value of
this blank is high (0.5 ml of 0.2 M HCI} the borie acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI directly info the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HC is obtained, If a positive blank is not achieved, add
further small quantities of | M NaOH and repeat the check until a satisfactory value is
achieved,

Customes Support, B003 7245 J firv, 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit manufactured by FOSS Analytical. The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
intended for laboratory use analyzing parameters as specified in FOSS Application Notes.

3 Purpose

The guidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PQQ phase are:

» Preventive maintenance
»  On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PQ but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is
recommended (service agreement).

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Maintenance.

FOS5 Analytical AS Tal +45 7010 3370 FOS5 Analytical AB Tel +46 42 361500
59 Sangerupgade Fax «45 7010 337 Box 70 Fax 46 42 340349
DK-3400 Hillered E-mail suppori@ioss di SE-263 21 Hdgands E-mall suppori@foss.dic
Denmark Wb wisia foss.dic Sweden Wb wwwi, foss.dk

Customer Support, 6003 7263 { Rew. 2
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a sall (K,50,) to the digestion mixture. [t's important that the optimal ratic
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
lor a specific kind of sample material.

The black temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the aluminium block (froant row of halés).

Use the reagents and method procedure specified in AN 300. Use only reagemts of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity,

Suggesied standard material for internal guality control:

Ammoninm sulphate [(NI).80;

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Alternatively ammonium iron(I1) sulphate, (NH); Fe (SO4); x 6 H:0, with certified purity may be
used.

1, min. 99.5 % (mass fraction), with certified purity.

Tryptophan (Cy;H2NaOq), minimum assay 99 % (mass fraction). Nitropen content 137.2 g/kp, Do
not dry in an oven before use.

Acetanilide (CgbaNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 ghkg. Do not
dry in an oven before use.

Suerase, (CizHaa0y), with a nitrogen content of not more than 0.002 % (mass fraction), Do not dry
in an oven before use,

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep o record of blank
valuss. If blank values change, identify the cause.

Mote: The amount of titrant used in the blank test should always be areater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.2 Recovery Tests

Regularly nun recovery studies to check the aceuracy of procedure and equipment:

= Mitrogen loss. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest (.1 mg. Add all other reagents as stated in the methad currently used (Kjeltabs, H,80),
etc), Digest and distil under same conditions as for sample. Recoveries shall be >99 %,

» Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per [Task weighed to the nearest 0.1 mg. Determine the pitrogen content
according to the current procedure in use. The recoveries of tryptophan shall be >98.5 %; the
recoveries of acetanilide shall be >99.5 %.

= Distillationt and titration efffciency — Distil 0,10 — 0,15 g 20,0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the
recovery tests indicate failures in the procedure and/or inaccurate
concentration of the standard volumetric hydrochloric acid solution {(should
be adjusted to four decimals accuracy according to procedure in AN,300)

Curtomer Support, G003 7363 | Rev. 2 Lgﬂa’]i Nﬂ’JUﬂ‘u )

External Quality Control Program

It is recommended fo participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

e 14.007(F: — Fi) NV 2 100%
=

n

Where:

Wy is the nitrogen content of the sample, expressed as a percentage by mass.

¥ is the numerical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.

Fi is the numerical valve of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml,

N is the numerical value of the exact normality of the hydrochloric acid standard volumetric
solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed to the

nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor
See instructions in User Manval - Tecator Digestor, chapter 5 Maintenance.

& The Maintenance Record Charts

This record charis are provided 1o assist you in keeping your system in good working order, Please
make copies and use them regularly as they can often help us to help you in the unlikely event o
system malfinction.

Custoaresr Suppart, B003 73603 1 ey, 2
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Part of DKSH Group
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Certificate of Calibration

=

7N
e o
e HSC-TISI-TIS 17025
Equipment: CONDUCTIVITY METER Certificate Mo.: C24220084
Model: Lab855 Issued Date: 22 March 2022
Serial No. (or ID.): 16300356 Job Ma.: KSPR2203267
Manufacturer: Sl Analytics Paga: 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand : S| Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 °C % 2 *C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Wasan Nuchnabee
Calibration Date: 22 March 2022
The Method used: In house method, SPCC-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability:

This certificate is traceable to the S1 Units maintained by CRM of NIST{SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No, 794135, 784136, 772624

SRR T

viEn oaiRd ondd drvfia
SPC RT Co.. Lid

(Mr. Wasan Nuchnabee)

(Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificale is sswed the wits of measuremant according fo the Intermationad Syatem of Units (SI). It provides traceability of maasurement to intamatienal or
national standard or other racognized national standard laborsones.

Thia measurement uncertainty stated is the expanded uncerainty which is oblained from the standard uncartainty multipliad by the coverage factar (k=2} 1o
provide a level of confidence of appresimately $5%. It is determinad in accordance with the Guide 1o Expression of Uncenainty in Measurameant (GUM).

These results may ba affectad by dewiations from specilied condiians, The results relate only to e ems tested, calibrated or sampiled. The repod shall not be
reproducad excepl in full withoul approval of SPC RT Co., Lid,

Part of DKSH Group
Certificate No.: C24220084 Page: 20of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Conductivity Solution Reading i (k) i £
25.000 uSlcon 25.9 uS/em -0.900 pSicm 2.00 0.22 pSicm
1413.0 uSicm 1444 uS/cm -31.0 puSiem 2.00 8.9 pSfem
111.3 mSfcm 107.9 mSicm 3.40 mSiem 2.00 0.66 mSfem

witdn e AR e

SPC RT 0O LTD,

dnf 00003 1194 veesfzevsunsda 57 muumgde A LYEASAT RRTNGG NYRmEETT (0260

Beonch DOOC 1194 5ol Wochinromsaihd 57, Sukhumyil 10071 Rsad, Bangchok, Fheokronang. Bongksk 10280 Traliond
Tel: O Zi85 4333 Exi. 3300-3308 Fas- () 165 sede  E-molt infmspocBlapn-r1oom  WetaRn WSO oo

ChGARLET AILAN

SPCC-FM-C24-D6: 23 Nov 2020

After Adjustment ; at 1413 pSic
Standard Unit Under Calibration Coverage Factor
) Caorrection Uncertainty ( £ )
Conductivity Sclution Reading (k)

25,000 uSicm 260 uSiem 0.000 pSfem 2.00 0.22 pSlem

1413.0 uSicm 1413 HSiem 0.0 wSfcm 2.00 8.9 uSlem

111.3 mS/cm 107.2 mS/em 4.10 m&fem 2.00 0.66 mSicm

The End of Certificate
uidn wadd e e Vl )
RT COQ., LTD.

ls'f.'c'ril' \:lt:lml:.ll 1184 somiermente 57 csungu®n 1001 evidanem vemislyid mpamsannuet 10260 l:a ﬂ a’]s N ﬂfJU ﬂ N
Bronch 00003 1184 gl Wochirothamsohit 57, Sukhumsil 1014 Rosd, Bangehok. Preckhonong. Bangknk 10260 Thailang 9

Teli O ZiB5 4333 Ewi. 3300-3308 Fos: O 2185 4424 E-mol: it aoco@apc-rinom  WODGIE: wiwease-1.2im

SPCC-FM-C24-06: 23 Now 2020
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Part of DKSH Group

lasesaudnmiaiasinduanas

wuilueme: KSPR2203267

wllantasdo: CONDUCTIVITY METER fu: Laboss winuauedae: 16300356
weday (3u) A5I9FDU (7)
22 Mar 2022 Fwnsnsida 22 Mar 2022 wanuve
Und | Lind Und | hind

Ganeral
= O 1. muaMysauado @ O
= O 2. Avwdan (gedldinante, mulu-uoniagan) = O
= O 3. & da - 1da iwdos (On-OF Swicth) = O
= O 4. 1luna (Keypad) @ =
& O 5. wumwa (Display, Screen Contrast) = o
Specirophofomelsr
O ] 6. useiulvvh (Battary Backup) >= 2.5 VDC (m) O
O O 7. dmayudonaiueraniu (Wavelength Contral) O O
O O 8 muumAiu (Wavelength Check) o O
O O 9. umerniflauss (UV < 3,000 hour) O 0
O O 10, uwAsrinlauss (Visible < 5,000 hour) O 0O
O 0 1. saviauanediada (Carousel Module) O O
PH Meter and Conductivity Metsr
= ] 12, &ufiaTnse ( Electrode and Connection Cable ) = O
0 O 13.  swiudnsara i Electrode (Level KCI ) O 0
O O 14.  shilfudaw Electrode (Dust Protection Hood) O |
O O 15, iudiaTvse (Stand) 0O 0
Turbidimeter
0 =) 16. ﬁi"lm'm-l':uﬁi'i"laﬁ (Mo Sample) O O
| ] 17, swiunisdotEeuauE (>= 2.5 L 3.0 m O
Aufornatic fifrator
O O 18.  dnw Piston Burettes | |
| 0 19.  Function Rinsing and Dosing (| O
m] a 20,  seuwmveswuwuasgUnsailssnay | m]

Gauusl : Electrode Jnannnila24.9 °C Tau Gontrol Waterbath i 25.0 £0.1°C

Mr. Wasan Nuchnabee
Service Engineer

wiin wwadf erdE e

v
mmu&}i LTﬁﬁt FUEATETINAEA 57 magpin 104 avsaen e ngwamnsss 10260 ta ﬂ 61518‘1 ﬂ’JU ﬂq N

Bemnich 00002 1104 Sl Wechimbammsitt 3%, Sukhumvt! 101 Asod, Bongoho, Phiokfonony, Bonghak 10260 Thailsed
Tal: 0 205 4353 Exl. 13000008 Fc [ F85 4424 E-mal i sposfiepcri.com  Webnin: wwmpe-r com SPCC-FM-R31-D2: 23 Nov 2020



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
F3404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

5 T
NEE-TISLTeS 028

TEL. (-2717- 300 CALIBRATION 0008
Cert. No.: 22TM503
Certificate of Calibration s i
Equipment : Incubator
Manufacturer : Memmart
Model : IPP 260
Serial No. : VE18.0033
ID No. : UAE MIC.021/2561

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature ;
Relative Humidity :

Calibrated by :

Approved by :
{ /) Pomthippa Tameyakul
4

) Malea Butkruea
{ ) Suwit Imjai

Issue Date :

United Analyst and Engineering Consultant Co,,Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (302)

3 May 2022
3 May 2022
(26+10)°C
(50£30)%

Krisda Malee

10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This

Apprav

Equipment : Incubator Cert. No.: 22TM503
Condition As-Received :  Usad ltem Page.: Z of 3
Reference : 2205-00030C-4

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
methed with Data Acguisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Made| Sarial No. Cert. No. Due Date
1) Data Acquisition 348704 MY48023932 21LME 06 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceable to the International System of Unit.
Result of Calibration :- [ ) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
| Beginning Finished
pil ; Temp. (°C ) 23 22
REL.Humid. ( % ) 53 54
b= . AC Supply [ Volt ) 221 220
?g ey
n 2K Ref. Std
I 8 Position : i
| 2 / ID No.:
T --:J c o E _
W2 oz i!— -5 1 20-18RTD-D1
TR 2 20-16RTD-02
bt 3 20-16RTD-D3
Probe Installation Details : Dimension of Chamber : 4 20-16RTD-04
a= 50 cm D= 050 m 5 20-1BRTD-05
b= 50 cm W= 064 m 6§ 20-16RTD-06
c= 50 cm H= 0.80 i 7 20-16RTD-07
Capacity = 026 m 8 20-16RTD-08
g ref.) 20-16RTD-08

nmslumugy
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Equipment : Incubator Cert. No.: 22TM503

Condition As-Received : Used item Page.: 30of 3

Reference : 2205-00030C-4

Result of Calibration :- ( * ) Without Adjustment

Function of UUC* ;: Temperature Source

Fresh air setting : Not Available

Calibration uuc uuc* Temperature Temperature Owverall Uncertainty Coverage
Paint Setting Reading stability uniformity Variation Factor
() | (€¢) | (c) (£°C) {=c) () | (#c)| &
220 220 22.0 0.081 0.095 0.18 0.30 2
440 44.0 44.0 0.10 0.83 1.2 0.32 2

Calibration Measured Temperature | °C |
Paint Position
{*C) 1 i 3 4 5 6 7 8 9 (ref.)
220 22 238 22.200 22139 22.207 22,184 22178 22.138 22.169 22.161
44.0 44, 604 44 670 44,240 44.315 43974 44,448 43.584 44,208 44,306

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation fime as
possible to determine the temperature pattem or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
uuc* :  Unit Under Calibration

Note : The reperted uncertainty of measurament was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximataly 95 %,

-olo-

tanaw”lajmuqu .




TECHNOLOGY PROMOTION ASSOCIATION ITHAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROK 10250

TEL. 0-27 K-27 FaXx. - (ERS)

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert

Maodel : IN 75

Serial No. : D317.0307

ID No. : UAE.MIC.023/2561

Submitted by :

WSC-TISI-TIST0IS
CALIBRATION 0003

Cert. No.: 22TMGT1
Page.: 1 of 3

United Analyst and Engineering Consultant Co.,Lid,

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratory (302)
Received Order : 3 May 2022
Calibration Date : 3 May 2022

(26+10)°C
(50 +30)%

Ambient Temperature :
Relative Humidity :

Calibrated by : Preecha Hlahib

Approved by :

( /) Pomthippa Tameyakul
(/) Malee Butkruea

{ ) Suwit Imjai

Issue Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

may noi be reprodoced ailer tha Il except with the prear wriitem

“oepardte Services 3 : Eqe ni Calibratban and Te

Equipment : Incubator Cert. No.: 2ZTMEGT1
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2205-00030C-2

Procedure Used :-
Calibration were conducted using calibration precedure CP-OTO02 according to direct measurement
method with Data Acquisition which connectad with Resistance Temperature Detector [ RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument;-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
(e | Baginning Finished
"{; : Temp. (°C ) 24 23
REL.Humid. { % ) 55 a9
A & M? AC Supply ( Vot } 220 2921
H ?H-’2
'S | $ Position : Ret. Std.
5 | & 1D No.:
ViFE 7org /iiLn,-b / 1 19-15RTD-01
a 2 18-15RTD-02
w 3 19-15RTD-03
Probe Installation Details : Dimensien of Chamber : 4 18-15RTD-04
a= 50 om b= 0.32 m 5 18-15RTD-05
b= 5.0 cm W= 0.42 m & 21-15RTD-06
c= 50 om H = 056 m 7 18-15RTD-07
Capacity = 0075 ¥ & 19-15RTD-08
9 (ref.) 18-15RTD-09

enmslumugy,
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Equipment : Incubator Cert. No.: 22TMGT1
Condition As-Received : Used Item Page.: 3of 3
Reference : 2205-00030C-2
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Cloze
Calibration uuc* uue* Temperature Temperature Overall Uncartainty Coverage
Point Sefting | Reading stability uniformity Variation Factor
(C} L'c) ("Gl {£°C) {'c) (*C) (£°C) k
36.0 36.0 36.0 0.058 0.29 0.49 0.30 2
Calibration Measured Temperature { °C )
Point Position
[ 9G:) 1 2 3 4 5 6 7 8 9 (ref.)
36,0 36.031 36.035 36.008 36.063 35.621 35718 35.618 35.778 35.798

Average* : The average of 30 valuas in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any ong sensor,
Temperature uniformity : The maximum diffsrence of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation ime as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a coverage
factor k, providing a level of confidence of approximately B5 %.

-olo-

wenmslumugy.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
SR PATTANARKARN ROAD SO0 I8 SUANLUANG, SUANLLANG BANGEOR 10250

WEC-TE|-TIET02E

TEL. -2717-300-27  FAX.D- Q9484 CALIBRATION D38
Cert. No.: 22TM333
- L] . Page.: 1 of 3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L416. 0606
ID No. : UAE.MIC.002/2560
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghkok 10260
Location : Microbiology Laboratory
Received Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26 £10)°C
Relative Humidity : (50 +30)%
Calibrated by : Suwit Imijai
Approved by :

Approved Signatory
tj;] Pornthippa Tameyakul
(* ) Malee Butkruea

Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%

This certific

Approveal af the

Equipment : Water Bath Cert. No.: 22TM333
Condition As-Received :  Used llem Page.: 2 of 3
Reference : 2202-044400C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO04 according to direst
measuremeant method with Data Acqguisition which connected with Industrial Platinum Resistance
Thermomater { IPRT ).

The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Model Serial No. Cart. No. Due Date
1) Data Acquisition 249704 MY44067317 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- { *) Without Adjustment

Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) { %RH. ) ( Volt }
Beginning of Calibration 21 65 229
Finished of Calibration 22 58 230
i Ref. Std.
Paosition : ID No.:
1 TORC143
i 3 2 7ORG144
5(ref.) -
3 .J/ 3 TORC145
e G L et 4 JO0RC145
S{ref.) 7ORC147

Front

l,aﬂmﬂﬂ%uq 3
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Equipment : Water Bath Cert. No.: 22TM333

Condition As-Received : Usad Item Page.: 3 of 3
Reference : 2202-044400C-3
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uucH uuc* Average* Standard Reading [ “C )
point Setting Reading Position
(g} {23 {°c) 1 2 3 4 5 (ref.)
44.5 44.5 44,5 44.498 44,481 44,482 44,518 44,534
Callarstlon | i rmity | Stability Uncertainty Coerage
point Factor
[ {"C) {£°C) {£°C) k
44.5 013 0.057 0.15 2

Average” : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
o determine the temperature pattern or homogenaity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

Uuc*® : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurarment was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 %.

-ollo-

l,anmﬂm:m@ 3



TECHNOLOGY PROMOTION ASSOCIATION iITHAILAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES
5340 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 1(25(

TEL.0-2717-3000-27 FAX.{0-2719-9484

MSC-TIS|-TIS1 7028
CALIERATION DDg

Cert. No.: 22TM332
Page.: 1of 3

Certificate of Calibration

Equipment : Water Baih

Manufacturer : Memmert

Model : WHNE 14

Serfal No. : L416.0614

ID No. : UAE.MIC.020/2561

Submitted by : United Analyst and Enginsering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Micrabiology Laboratory

Received Order :
Calibration Date :

17 February 2022
17 February 2022

Ambient Temperature : (26+10)°C
Relative Humidity : (90 30)%
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ r_.J Pomthippa Tameyakul
{4 Malee Butkruea

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95 %

BN Ly AILAN

A 0038096

Equipment : Water Bath Cert. No.: 22TM332
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04440C-5

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-0T04 according to direct
measurement method with Data Acguisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349704 MY 44067817 21LM10 20 Jul 2022

2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.

Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply
(°C ) {%RH. ) { Volt |
Beginning of Calibration 21 65 228
Finished of Calibration 22 56 230
Position : Bl
1D No.:
y 1 TORC143
S(ref 2 . 2 TORC144
pa s 4 3 7TO0RC145
B e S b 4 TORC146
5(ref ) 7ORC147
Front
tan

9

a 1096053

N


1436
Area Highlight


1436
Area Highlight



Equipment :

Condition As-Received ;

Reference :

Result of Calibration :-
Function of UUC* :

Water Bath

Used ltem

2202-04440C-5

[ *) Without Adjustment
Temperatura Source

Cert. No.: 22TM332
Page.: 3 of 3

Calibration uuce uuce Average® Standard Reading ( °C )
point Setting Reading Paosition
[°C) (°C) {"C) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44 5465 44 517 44 513 44 537 44,578
50.0 50.0 50.0 50.089 50.051 50,038 50.061 20.092
Calibration Uniformity | Stability Unasrtainty Coverage
point Factor
(') {c) (+°C) (£°C) k
44.5 0.10 0.043 0.15 ]
50.0 0.1 0.042 0.15 2

Average® : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are abserved at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under

Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurament was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 85 %.

-olo-

tangI3

a 1036052


1436
Area Highlight



Calibration Cerfificate 1D
TH205E-0596-0407 22-ACC-TH

Mattler-Todedo (Thailand) Ltd, F
B46/4 - 8465 Lasalls Rd., Bangna Tai Sub-Dustrict
Bangna District. Bangkok 10260

+66 2723 0242

MT-TH.ServiceSupporti@mt.com NSC-TI%3-TIS 17025
CALIBRATION D062

Accuracy Calibration Certificate

METTLER TOLEDO

Callbretion Certificate 10
THA]58-096-04 07 22-ACC-TH

METTLER TOLEDO 5

VICE

Measurement Results

Customer
Company: United Analyst and Engineering Cansuliant Co., Lid.
Address: 3 Sou Lkdom Sukc 41, Sulkhumwt Rd.. Bang Chak
City: Phra Khanong Conftact: Suwit Chotnok
Zip | Postal: 10260
State | Province: Banghkok

Orgder Number: |

I

P B e

L

Weighing Device

Manufacturar: Metller Taledo Instrument Type: Waighing Instrument
Model: MSE03SH Assst Numbar: UAE MIC.008/2553
Sedial No.: BODTG10311 Terminal Madal: MiA,

Bullding: Ll Terminal Serial No.: i

Floar: ¢ Termninal Asset No.: Ll

Boom: Balance Room {206)

Procedure

Repeatability
Test Load: 200 g
und & Laft * As Found
* s Leht ot Po

1 200001 g M SRR Tidem

264
2 200001 g M

il I 2

3 200001 g MiA

4 200,001 g MiA 3

5 200,001 g Mis 24

B 200.000 g M g 14
T 200001 g MiA
] 200,001 g MiA
200,000 g MiA
10 200,001 g MiA

B y
Standand
Dewviation 0.0004 g MR
Thie °f in the graph repeesents the readabiity of the rangedmserval in which the
test was performed.
Tha resulis of thes graph are based upon the abscluie values of the dilaraences
Tresm ihe maan valua
Eccentricity

Callbration Guideline: EURAMET cg-18 v 4.0 (1172015)
METTLER TOLEDO Work Instruction: CPAWDDZ20

Thiz calibration certficale containg measuremants far As Found calibration. Mo As Lefl calibration was performed bacausa the device
was not madifiad after As Found calibration. Therefore, resulls Tar A Lefl correspond 1o As Found

The sansiivity/span of the weighing instrument was adjustad before calibration with a built-in waight.

|m A

rdance wilh EURAMET cg-18 (11/2015), tha tast loads wera salected 1o reflact the spaciiic use of the weighing device or la
accommaodate specific calibration conditions,

Temparatura | Hurnidity

A Found Slar: 22.8°C End: 23.0 °C Starl: 49.9 % End: 58.3 %

As Found Calibration Data: 07-Apr-2022 Calibrator:

As Left Calibration Date: L)

Issue Date: 08-Apr-2022

Approved Signatory:
B Kassakom Tassanachalsakul
O Santi Jitniyom
0O Surachet Sukkate
Sftwaen Varsen 1,23 0268 © METTLER TOLEDO Page 1 of §

Pimport Wermion: 2.16,13 This is an original document and may nol be partiaily reproduced wiincut the

st ) || 0] LY 0Tt

Test Load: 200 g

1 200001 g
2 200,001 g
3 200.002 g
4 200,002 g
5 200,000 g
e o0t g

ke 1d
M
MiA [ ——
MiA
NiA od
12 FY %
has As Found

Thea "o in the grapn reprasents e readability of the rangeinteral in which
the 1est was parformed,

Software Versien. 1230368
Fmpar Vaman 2,168,193

Fom Numbar F103C

EMETTLER TOLEDD Page2of &

v
This is an arginal dacument and may nat be parislly reprodused wihoul \'le 1
e pamasn v s ncn o GONO Y3 SHAIUAY
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Calibration Certificate ID
TH2058-096-040722-4CC-TH

METTLER TOLED

Service

Error of Indication

Aa Found
1 D.000g
2 D.500g
8 1.000g
4 50.000 g
5 100.000 g
& 150.000 g
T 200.000 g
8 300.001 g
-] 400.001 g
10 500.001 g
11 B00.001 g
i
=]
E
g
i
2
B
E |
i

0.000 g

0.500 g

1.000g

50000 g
100.000 g
150.000 g
00001 g
300.001 g
400.0H g
500.002 g
00,001 g

0.000g
n.a00 g
0.000g
0,000 g
n000g
0.000g
00019
0000 g
0.000 g
0.001g
0,000 g

Calibration Faints |g]

! As Found

For improved legbiity of the graphics
only increasing measarement points
& shown and measurement peirds
closa o zero Are noi ceplayed,

The uncarainty staled s the expanded uncerainty st calibration abtained by mulliplying the standard combined uncertainty by the

covaraga factor k - which can be larger than 2 actording fo EURAMET eg-1B. The value of the measurand lies within the assigned ranpe

of values with a probabdity of approximately 35%.

The user is rasponsible for maintanmng envronmental conditiens and the satlings of the weighing natrement when il was caliteaed

Calibration Certificate 1D
TH2058-096-04 07 22-ACC-TH

METTLER TOLEDO Service

Test Equipment

All weights wsed for metrological testing are tracaable 1o national or international standarde. The wasghts were calibrated and cartfied by
an accresdited calibration |laboratory,
Waight Sat 1: OIML F1

Wizight Set Mo WS55 Date af |ssue: 09-Jul-2021

Cartificate Numbar: COM-0137-21-C Calibretion Due Date: 07-Jul-2022

‘Waight Sat 2: OIML E2

Welght Set No.: WSAD Date of lssue: 23-Feb-2022

Cerificate Member: CH08581631 Calibration Due Date: 14-Aug-2023

Thamo Hygrometer

Equiprment No.: IM1E1 Dale of lssue: 14=Jun-2021

Cerificate Mumbaer; 21H1220 Calibration Due Date: 01-Jun-2022
Remarks

FACT adjustment functionality activetad

Egquipment condition: Good

Mext calibration aczcording 1o customer's procadura
Calipration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments 1o this calibration certificate ara not part of the accredited calibration.

Soliware Versior 1250288
Rpon varsien: 216,13
Form Numger: F 1030

T ik aN afignal deeamant and may nal be pardisly mpoduced wihoul |
WILLEN parmission of 1 kswung cakbnation Laceratery,

© METTLER TOLEDD

tanesluniuqy

Pege 3of 5

Sotwane Version: 1.23.0.388 & METTLER TOLEDD Page 4 of 5
Fapon varan 7,14 13 This is an ariging documesnt and may not ba partaly regeoduced wihoul fe

et o e nasluniuay




Calibration Cartificats ID

TH205B-006-040722-ACC-TH

METTLER TOLEDO Se

vice

Measurement Uncertainty of the Weighing Instrument in Use

Stated s the expandad uncerainty with k=2 in use. The formula shall be usad for the estmaton of the uncertainly under consideration of

the errors of indication. The velue R represents the net load mdication in the unit of measure of the device:

Temgeraturs cosflicien for the evaluation of the measurement uncertainty in use

Temperature range on site for the evaluation of the measurement unoertaindy in use

Linearization of Uncartainty Equation

1 .001g

@20 yg

1.2 mg + 0.0186 mg'g - R

301000 K

3K

M

To optimize the stability of the Enearization, besides of the zero losd only mcreasing messurement points with a test load of 5% of the
measurament range of larger are taken for the cateulation of the linear equation.

Absolute and Redative Measuremend Uncartainty in Uise for Viasious Ned Indications (Examples)

Angokng Lneamanty [mg)]

0.062 g
0.620g
G200 g
62.000 g

B20,000 g

1.2mg 1.9%
1.2mg 0.20%
1.3mg 0.021%
24 mg Q.0038%
13mg Q00215
£
=
E
E
4
5
£
=1
Y
H
"
= 1
4

Waighing Rangs [%]

As Found As Left

NiA
M
A
MR
MNiA

Raading [g]

Sofvware Version: 1.23.0 268

Fapon Vemian 2.16.13
Foms Humber: FH03C

OMETTLER TOLEDD

This is an origing document and may nat e partialy neproduzed wihoul e

wrilier permission of the Esuing calibraion laboraiory.

tandn

Page 5 of &

slumugu
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SEKT

Part of DKSH Group

Certificate of Calibration

Calibration Results:
Without Adjustment

Certificate Mo.: C01213271

KT

Part of DKSH Group

Page: 2of 2

Eccantric Ermor: Weight to ba1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

IISI'.-ﬂ!I—I'BJ.?,ﬂ!!
Equipment: Balance Certificate No.: C01213271
Model: BSA2245-CW Issued Date: 12 November 2021
Senal No. {or ID.): 31591470 Job Mo.: KSPR2115019
Manufacturer: Sartorius Page: 1of 2
Condition: In condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 24 °C
Humidity 62 %RH
Calibration Place: Integrated Research Center Co.,Ltd. ( wadAdaad )
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Calibration By: Mr. Adinan Minviboon
Calibration Date: 10 Novernber 2021
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the 51 Units maintained by National Institute of Metrology

Parson in charge

(Mr. Adinan Ninviboon)

(MIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02210714

SRR T

Ui oaRd andd dfia
SPC RT Co., Lid

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory

This cerificate ks issued the units of maasuremant acoording b the Inmemational System of Unils (S1). It provides iraceability of measureman 1o
international or national standard or other recognized national standard laboratories,

The measurement uncarainty staled is the expandad uncertainty which is oblained from the standard urcertainty multiplisd by the coversge |! chor (k:?: o
provide a lavel of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (G

nil e reproduced axcepl in full withoul &

vl AR el Ao
8PG RT GO, LTD,

i condifions, The resulls refaba only to tha iems tested, calibrated or sampled. h— (= 5hall
a., Lid

proval of SPC

Arwf 00003 194 wnBrerrunsla 57 cuugyutn LT SVHUTHRIN SERTENG 1TSS 1260

Bironch 00003 1194 Soi ‘Wachimihomsoihil 57, Suhumyii 101/ Road. Bangehek. Prroskhenong. Bongkok 10260 Traiiond
Tal: O 2188 4333 Ext 3300-3300 Fox: 0 2105 4428 E-malt inopceieporicom  \Websils: wwaBpcTcom

SPCC-FM-C01-10: 23 Nov 2020

Meminal Test Value 50 [{s)]
Reference Points (g)
A B 1+ D E
o 0.0001 -0.0001 0.0001 0.0003
Repeatability: Determination of the standard deviation of weighing balance_, Readability 0.0001 (g}
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00006
Daparture of indication from nominal valua., Readability 0.0001 (g}
Mominal Value | Conventional Mass Displayed Value Cormection of Balance |  Uncerfalnty
(a) (g) (a) (a) (@ :
1 1.00001 1.0000 0.0000 0.00011 2.04
2 1.99389 2.0000 0.0000 O.IDEU_‘I 1 2.1}:1__
5 5.00001 5.0000 : DGD_UU 0.00011 2.04
10 Nich 9.99998 10,0000 0.0000 0.00011 2.04
20 T ?_U.;JUI.’JIDI 20,0000 0.0000 0.00012 2.03 1
50 49.99995 50,0000 —D_.l;ﬁ[)‘l 0.00013 2.02
100 - 99.99995 .l 00,0000 -0.0001 0.00017 2.1
120 119.99996 120.0000 0.0000 0.00021 2.00
150 149.99950 150.0000 -0.0001 0.00024 2.00
i 200 200.00001 200.0000 0.0000 _U.G_DCISG 2.&[)_ ]
220 Q?U.DGG}B? 220,0000 0.0000 0.00033 2.00
The End of Certificate

wiin sl ofl hlla

SPC RT COL LTO.

vl DO003 1154 veeriieriemiba 57 ouuqyutn 1000 LYMUHYIN Manerive fpamseTIay 1060

Brorch 00003 1194 Sl Wochirshomsathin 57, Suithume® 10171 Aied. Bangehak, Prskhonorg, Bangkoe 10260 Thalland

Tl: 294 4¥33 Ext, TO0-X08 Fox 0 2105 4434 E-mall infnspcc@apcricom Wetale: wewspo-itoom SPCC-FM-CO1-10: 23 Now 2020
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Carrection of balance

Without Adjustment
Job Mo KSPR2115019

Readability-0.0001g

0.0004 = B i )
0.0003 5
0.0002 i
0.0001% - + <+ -
o T s
-0.0001 L i i 1 -
-0.0002 .
-0.0003 &
-0.0004 — ! L= [l - i 5 . I
[ ” Lo 1000
¥ Correction =Uncert {+) St ) Display of balance

Advertising the Report/Certificate and publicity of the r
3 F

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlorg Luang,  Sai 1

Che

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Sof 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.
Request No.23-65/0131 MTC.No.23-65/0131
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, USA
Serial No.: 120879
Model : Defender 510 M
Scale range : 50 mi/min to 5000 mi/min
Subdivision : (0.00001, 0.0001, 0.001) Ifmin
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphaote,
Prachinburi 25140, Thailand.
Received date : 3 December 2021  Condition of measured item : Normal
Calibration date : 14 December 2021

Standard : Standard Cartificate No, Date due Traceability
RTD Thermometer PSL-T 336/63 6-Apr-22 TISTR.
Maolbox/PressureTransducer/UpStreamy  MP-0013-21 25-Jan-23 NIMT
Primary Fiow Calibrator 5/N 117982 MW-0011-21 B-Apr-23 NIMT
Primary Flow Calibrator 5/N 119521 MW-0012-21 NIMT

Calibrated by :
(Mr.Terasak Panna)

S

IPETR

Mechanical Engineering Standards Laboratory

Ref. 2013264120305043001
Issued Date 14 December 2021

The results

an s cotained from the governor of TISTR

FMBLMTC ODZ Rev.d

Office/Laboratary

Bar 3 Industrial ahin Road, Chiatuchak, Banakok 10900,

Amphos
Tel

«t. 5219, 5225, 5217

A,

bt st G
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ERCRTEN T8 -

I7:TISTR

RECALIERATION

i TISCH ¢ ==
SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) | ‘ ) May 25, 2023

Mechanical Engineering Standards Laboratory Sol 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland. E nwv i ronmenta |

Request No.23-65/0131 2/2 MTC.No.23-65/0131 %7 g /%7 %é E

Calibration Certification Information
Calibration point : (0.05, 0.5, 1, 1.5, 2) |/min Cal. Date: May 25, 2022 Rootsmeter 5/N: 438320 Ta: 296 K
Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) % Operator:  lim Tisch Pa: 751.08 mm Hg
Atmospheric pressure ( 1010+13) hPa Calibration Model #:  TE-5028A Calibrator 5/N: 1836
Calibration method : The flowmeter (UUC) was calibrated by comparison method with Vol. Init | Vol. Final avol. ATime ap 4H
Run {m3) (m3) {m3) {min) (mm Hg) {in H20)
standard flowmeter according to CP-370.01. 1 1 2 1 1.2210 4.5 1.50]
g 2 3 4 1 0.9550 7.3 2.50)
The reported value is the value that converted to value at reference condition 3 5 3 1 0.8660 8.8 3.00
within pressure and temperature of the actual gas entering the UUC - 2 e : [ S04 o =0
5 9 10 1 0.6080 17.5 6.00)
S L s I Data Tabulation
an(-Pa \ Tstd )
UUCValue  Standard Value Temperature Pressure Deviation Lincertainty Vstd Qstd Pstd \ Ta Qa AH(Ta/ Pa:]
X y 3| -anis| i v -axi -axi
(Vmin) {¥rmin) {E) (hPa) (%) (%) ‘;.Isn'agu . :Tsfm {;Tzaz:ef o.assuﬁ h;.:;ju i ax:!;'sas
0.05528 0055236 22712 101027 +0.08  1.10 05853 10317 1.5771 0.3303) 10369 0.9526
0.9833 1.1354 1.7277 0.9883/ 11412 1.0873
0.50726 0.50295 22564 1010.35 +0.86 0.98 0.9813 13297 1.8661 0.9863] 1.2359 1.1745
1.0082 0.99739 22481 1010.59 +1.08 0.85 L2 1.5ﬁ ;2:::11 S 1,60:: ul-.i:i:;
1.5085 1.4916 22491 101086 +1.13  0.85 QsTD b= -0.02519 QA b= -0.01585
| = 0.99990 r= 0.99990|
2.0231 1.9999 22,518 1011.11 +1.16 0.86
Calculations
The reported expanded uncertainties are based on standard uncertainties multiplied by Vstd=]AVol({Pa-AF)/Pstd)(Tstd/Ta) Va=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/aTime
a coverage factor &=2, which provides a level of confidence of approximately 95%. | For subsequent flow rate calculations:
|
il Pa Tstd =
Qstd= mr.(( A ) -I:) Qa= Um(( [aH Ta,fpa))-b)
The end of calibration certificate.
Standard Conditions
Tstd:] 298,15 'K RECALIBRATION
Pstd:| 760 mm Hg
ey U5 EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
a: actual absolute temperature ("K) Determination of Suspended Particulate Matter in
2 138 Pa:' actual barometric preccure (im He) the Atmosphere, 9.2.17, page 30.
b: intercept
m: slope
ﬁi;:h_E.nEF_UI:I'_I!:m-i_E_'m'.. ) = = ; - l www tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Office/Laboratory

ane Soi 1C. Bana
Hng, >0l 1C, Bang

Village of Cleves, OH 45002 FAX: (513)467-9009

febsitawean Listr.or.th




~— ¥ u :
TITISTR NEC-TISETIS 17024
= - CALIBRATION 007

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MSC-TISE-TIS 17005
CALIBRATION 0037

ATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Request No. 21-65/0155 MTC No. EEL.BP.  10/1264 10/1264 ‘
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
CALIBRATION CERTIFICATE | ‘ factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test = 94 dB re 20puPa at 1000 Hz

Submitted by : Integrated Research Center Company Limited. Acoustic Output in dB re 20pPa, Correcied to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.
Address : 122 Moo 2 T.Thatoom A Srimahaphote Prachinburi 25140, 1. Sound Pressure Level
Calibrated at : Eleetrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre, ‘

: S0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280, I Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Instrument Calibrated : Ambient Environment Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
Description : Sound Calibrator Temperature ((23+3)°C 1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB I
Manufacturer tACO Relative Humidity : (50 = 15) % 2. Frequency
Model 12127 Ambient Pressure  ; {101.325 + 1.500) kPa ‘ ‘
Serial No. 100012 Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037, 1954 (Hz) (Hz) {Ho) | TECE0942:2003 Class |

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, st PrriRhar iy cin e Dimri"t Rl 22 B

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

- Dl MU N B Standard Microphone Measured Total Distortion Uneertainty Tolerance limit

Tpe—— _Tra_ns.miner T AR IR e Type (%) , (%) IEC60942:2003 Class 1

6. Audio Analyzer Keithley 2015-P S/N 4106495, 112 inch Brucl&Kjaer 4180 170 £ 0.50 23.0%

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Note : 1. No adjustment.

i G " - =2 i e - .
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound 2. The calibrator pressure correction was not included.
calibrator under test shall be measured by standard microphone using an insert voltage technique. ¥ e cdiovkeoe volne comection wis ot BESGE:
" '_ 'l 3 o i : 1 1 = L 1 . 1 5 - .
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards Calibrated by : Approved by : L e
Labaoratory (EEL), which are traceable to the International System of Units through the National Institute of L | N R PLo Rm LR AR A RN RIS A
Metrology (Thailand). {Mr.Weerachai Decchaivae) {Mr, Pramafe, ha
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Al M‘&Trﬁ

measured values only. Electrical and Electronic Standards Laboratory

Date of Receipt 3 Dec. 2021 Date of Calibration 15 Dec, 2021 Industrial Metrology and Testing Service Centre

Date of Calibration 15 Dec, 2021 1 {iv Date of Issue 20 Dec. 2021 Ref : 2011264120305034001

I End of Certificate 2/2
Thiy i o vt - The results relats anly to the items tested/calibrated or valus assigred
€ TS ok = sl s Adwertising the Report/Certificate and publicity of the results except in full are i unless witten permission is cbtained fram the eovemnaor of TISTR
Advertising the Report/Certificate and publicity of thy il 55 Written permission is abtained fram the eovernor of TISTR >
|BLMTC.002
FAM.BLMTC.002 Rev.d FMLBL.MTC.002 Riev.d
d OFffi Officesl i
T b DRl almyitory ik :'“era’u 3 I_::ta"u Krkong Ha, Amghoe Khione Luane 5c Icf;labcmtnir:duw;- Estate, Siukhurmit Road I'a;-f-licfu sharyathin Aoad, Chatuchak, Banekeok 106900
35 Mu 3 Tamben Khione Ha, Amphoe khlong Luang, 5ol 1€, Bangpao industrial Estate, Sukhurmit Road, 196 Phahcryothin Road, Chatuchak, Bangok 10500, il gyt ol ol o it i = b il
T ; ; ; ? Changwat Pathumthani 12120, Thailand Amphoe an urprakan 102680, Thailand — Thailand

Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samiutprakan 10280, Thaland — Thailand Tal | 2577 9000 al. (55) 1672-80 ext. 115, 116 Tel, (66) 121-30 ext, 5219, 5225, 5217
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. {65).0 2579 112130 ext, 5219, 5225, 5217 Fas. (6610 2577 9009 Fax. (6 Toss et o e e
Fax. (66} 0 2577 9008 Faw. (66) 0 2323 9165 Fax. (6] 0 2579 8592 5 b._ A orth Website i tiste.ar.at .-.rn.. ntetisty.or 4 malee li:—-:-\r-r
E str.orth Websitevaww tistr.or th E-mall : mic rarth E-mail - surmaleegtistr.orth rumpasgitistr.orth Websitewwavtistr.orth E-mail tegkisty srgleegtistr.orth
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MNSC-TISITIS 128
CALIRRA T AT

2NTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reqguest No. 21-65/0155 MTC No. EEL. BP. 12/1264
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., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature @3+3°C
Manufacturer : Delta Ohm Relative Humidity : (30 + 15) %

Model :HD9102 Ambient Pressure (101,325 + 1.500) kPa
Serial No, : 10038483

Standards wsed : |, 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 MY 44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N TO650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on [EC 60842-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technigue,

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 attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt 3 Dee. 2021
Date of Calibration 17 Dec. 2021 1 IHL
Thee results relate anly to the itemns tested/calibrated or value assigned,

Advertising the ReportCertificate and publicity of thie results except in full are prohibited wnless written permissicn ks obtalned from the govemnor of TISTR.

FMBLMTC.002 Rev.d

Head Office Office/Laboratary Office
35 Mu 3 Tarmibon Khlomg Ha, Amphoe Khlong Luans, 5ot 1C, Bangpoo Industrial Estate, Sukburmett Road, 156 Phahonyothin Road, Chatuchak, Barrgkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang Changwat Samutprakan 10280, Thailand  Thailand

Tel

Fax

E-miall ; rumpai@tistr.onth Websitemwvw tistr.orth

. 168} 0 2577 2000
(66) 0 2577 S009

Tel. (66) 0 2323 1672-80 e, 1
Fa, (661 0 2323 D165
E-mail : mitcgtistror.

15 116 Tel (66) 0 2579 1121-30 ext. 5218, 5225, 5217
Fan, (6610 2579 BSO2

E-mail : sumalesgtis

TISTR

WEC-TISI-TIS | 72s
CALIBRATION 0037

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

Request No, MTC No. EEL. BP.

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

12/1264

factor k = 2, 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 20uPa , 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 2
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.8 -11.2 + L5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.22 + 0.50 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration 17 Dec. 2021

"y

The: resiits relate only fo the items tested/calibrated ar value assigned,

Advertisirg the ReportCertificate and publicity of the results except in full are pn

ted unless written permission is obtained fiom the sovernor of TISTR

FRLBL.MTC.002 Rev.4

Head Office Office/Labaratory Office
}_5 s 3 Tamnbon Khione Ha, Amphoe Khlong Luang  Soi 1C, Bangpoo Incustrial Estate, Sukhuimit Boad, 196 Phahamyothin Aoad, Chanuchak, Bangkok 10900
Changwat Pathumthani 12120, Thaland Amnpios Muang, Thangwat Samutpeakan 10280, Thaland  Thailand

Tel. (66) O 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66} 0 2577 9009 Fam, [66) (0 2323 9165
E-rmadl : rumpaigtistr.orth Website weaw tistr.orth E-mad : mtcgtistr.orth

Tel. (66) 0 2575 1121-30 ext, 5219, 5225, 5217
Faux. [66) 0 2579 B592
E-mail : sumaleeg@tistr.orth




I7TISTA

NSC-TISI-TIS | 7l
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP. 121264
Nominal Output of Unit Under Test = 114 dB re 201Pa at 1000 Hz
Acoustic Ouiput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 % RH

1. Sound Pressure Level

MESC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0155 MTC MNo. EEL. BP. 20/1264

CALIBRATION CERTIFICATE

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB} (dB}) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.92 -0.08 +10.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Toelerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 OBE.8 -11.2 1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type ("a) (%) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 018 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included,
3. The microphone volume correction was not included.

Calibrated by

(Mr.Weerachai Deechaiyae)

Eleetrical and Electronic Standards Laboratory

Date of Calibration 17 Dec. 2021 Industrial Metrology and Testing Service Centre
Date of Issue 20 Dec. 2021 Ref : 2011264 120305034003
End of Certificate 3/3
it i/callbrat
i the Rer ilicity of the tes . el u i
FM.BL.MTC,002 Rev.4

Office/Laboratory

Submitted by
Address

Calibrated at

: Integrated Research Center Company Limited.
: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140,
: 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 Temperature (23 +3PC
Manufacturer : ACO Relative Homidity (50 + 15) %
Maodel 1 6236 Ambient Pressure +(101.325+1.5) kPa
Serial No. : 192014

Microphone
Preamplifier

Standards used :

Date of Receipt

Date of Calibration

: Type TOS2NR Mo.73303

. Band Pass Filter Stanford Research Systems SR 650 5/N 28712.

. Condenser Microphone Brilel&Kjer 4180 S/N 2BE987].

. 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 S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 5/N 00402446,

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

+ 3 Dec. 2021

1 27-29 Dec. 2021 1/8

FMLBL.MTC 002 Rev.d

gtuchak, Bandook 10500,
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9. Power Amplifier Brilel&Kjer 2706 S5/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A S5/N MY 440053560,

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 I[EC 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
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.

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 : 27-29 Dec. 2021 2/8 g

The results relate anly to the itemns tested/calibrated or value assigned
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation| Uncertainty | Limit Class 2
(dB) (dB) (dB) (+dB) (+dB)
113,97 1140 0.0 0.30 1.4
Note: No adjustment. The internal calibration was display at 114.1 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
19.4 0.10

Date of Calibration

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

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 13.1 0.10
C-Weighting 18.8 0.10
Flat 226 0,10

: 27-29 Dec. 2021
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3. Acoustical signal test of frequency weightings

R Deviation from response curve a— b e
A-weighting C-weighting Flat
o (@B) @B) (dB) (+dB) Class 2 (+dB)
125 0.2 0.3 0.2 0.40 2.0
1000 -0.8 -0.8 -0.7 0.40 14
4 000 0.0 0.1 04 0.40 3.6
4. Electrical signal test of frequency weightings
Frequency o L i Uncertainty Tolerance Limits
i A-weighting C-weighting Flat
(dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 .5
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 0.1 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 14
2000 -0.1 0.0 0.0 0.20 2.6
4 000 0.4 -0.4 -0.1 0.20 3.6
B 000 0.6 0.6 0.2 0.20 5.6
Date of Calibration - 27-29 Dec. 202] N -
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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 94,1 0.1 0.20 0.4
5,2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uneertainty 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
Leg 94,0 0.0 0.20 03
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 14
120 120.0 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 1.4
Date of Calibration : 27-29 Dec, 2021 5/8
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Unceriainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 14
G99 99.0 0.0 0.30 1.4
04 94.0 0.0 0.30 1.4
80 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 T4.1 0.1 0.30 1.4
69 69.1 0.1 0.30 1.4
64 64.0 0.0 0.30 1.4
50 59.0 0.0 0.30 1.4
54 54.0 0.0 0.30 1.4
49 45.0 0.0 0.30 14
44 44.0 0.0 0.30 1.4
39 389 0.1 0.30 1.4
14 4.1 0.1 0.30 1.4
13 33.1 0.1 0.30 1.4
az 32.1 0.1 030 1.4
3l 31.2 0.2 0.30 1.4
an in.2 0.2 0.30 1.4
Date of Calibration  :27-29 Dec. 2021 6/8 4
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7. Level linearlity including the level range control
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Anticipated | Measured | Deviated ) Tolerence Limits
Uncertainty
Range Value Value Value Class 2 |
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 0.30 14
20-90 85 85.0 0.0 0.30 14
20-80 75 749 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated ittty Tolerence Limits
Weighting| Duration, Th Value Value Class 2
{ms} (dB) (dB) (+dB) (dB)
200 115.8 0.2 0.20 113
Fast 2 98.8 0.2 0.20 +1.3;-2.8
0.25 89.8 -0.2 0.20 +1.8;-5.3
200 109.3 0.3 0.20 +1.3
i 2 89.8 0.2 0.20 +1.3;-5.3
200 109.9 -0.1 0.20 +13
SEL 2 0.0 0.0 020 +1.3;-2.8
0.25 80.9 0.1 0.20 +1.8;-5.3 i
Date of Calibration : 27-29 Dec. 2021 Tige |
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9. Peak C sound level

Calibrated by :

Date of Calibration

Date of Issue

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 1355 =0.1 0.20 2.4
Positive half cyele 1244 124.3 -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) . 3 T
Deviated value Uncertainty l'olerance Limits
Positive Negative
one-half eycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.0 1329 0.1 0.30 1.8
Approved by :

Actmg 1] or
Electrical and?i:%lu 0 n|§£ﬁar\ds Laboratory

Industrial Metrology and Testing Service Centre

(Mr. Tawikiat Jamsamran)
+ 27-29 Dec. 2021

;4 Jan, 2022 Ref: 2011264120305034011
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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 Temperature 1(23 + 3)°C
Manufacturer  : ACO Relative Humidity {50+ 15) %
Maodel 1 6236 Ambient Pressure 1 (101.325+1.5) kPa
Serial No. 1 192015

Microphone : Type TO52NR No.73304
Preamplifier

Standards used :

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

2. Condenser Microphone Brilel&Kjer 4180 5/N 2889871,

3. Decade Attenuator Ando AL-205 8/N 00464602,

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007,

7. Pistonphone Rion NC-72 S/N 00402446,

8. Measuring Amplifier Brilel&Kjmer 2636 S/N 1537484

Date of Receipt : 3 Dec. 2021
Date of Calibration : 10-11 Jan. 2022 1/8
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9. Power Amplifier Briiel&Kjer 2706 S/N 15174650,

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

11. Digital Multimeter Agilent 34401A §/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 [EC 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
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.

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

The reswlts relate only to the items tested/calibrated or value as ;ig.'.r_\c
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust |  Afler adjust (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 115.3 dB.

2. Self-generated noise

2/8

2.1 Normal test

Measured value
(dB)
16.8

Uncertainty
(+dB)
0.10

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

Frequency |Measured Value| Uncertainty
Weighting (aB) (+4B)
A-Weighting 14.8 0.10
C-Weighting 21.1 0.10
Flat 257 0.10

Date of Calibration  : 10-11 Jan. 2022
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3. Acoustical signal test of lrequency weightings
Frequency RSSO Uneertainty Tolerance Limits
(Hz) A-weighting C-weighting Flat
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.2 0.1 0.1 0.40 20

1 000 -0.8 -0.7 -0.7 0.40 1.4

4000 -0.1 -0.1 0.3 0,40 36

4. Elecirical signal test of frequency weightings
Frequsacy Deviation from response curve Hasikiy Tolerance Limits
i A-weighting | C-weighting Flat
(dB) (dB) (dB} (+dB) Class 2 (+dB)

63 0.2 0.0 0.0 0.20 2.5
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 2.6

4 000 -0.5 0.3 0.0 0.20 3.6

8 000 -0.6 -0.5 =0.1 0.20 5.6

Date of Calibration  : 10-11 Jan, 2022 4/8 g
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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 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequeney 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
Leg 94.0 0.0 0.20 03
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 0.30 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 1.4
Date of Calibration  ; 10-11 Jan. 2022 5/8 g |
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Fax. (66) 0 2579 8552
E-mall : sumalesg@tistraor.th
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Request No.  21-65/0155 MTC No. EEL. BP. 21/1264 Request No.  21-65/0155 MTC No. EEL. BP. 21/1264
6. Level linearity on the reference level range (cont.) 7. Level linearlity including the level range control
Anticipated Measured Deviated Value Uncertainty [ Tolerance Limits Anticipated | Measured | Deviated " 1 Tolerence Limits
neertainty
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) Range Value Value Value Class 2
o4 a94.0 0.0 0.30 1.4 (dB) (dB) (dB) (+dB) (+dB)
89 89.0 0.0 0.30 1.4 40-130 125 125.1 0.1 0.30 1.4
84 839 -0.1 0.30 14 30-120 115 115.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 14 20-110 105 105.0 0.0 0.30 1.4
74 742 0.2 0.30 1.4 20-100 95 95.0 0.0 0.30 1.4
69 69.2 0.2 0.30 1.4 20-90 85 85.0 0.0 0.30 14
64 64.1 0.1 0.30 L4 20-80 75 75.0 0.0 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.1 0.1 0.30 1.4 8. Tone burst response
49 49,1 0.1 0.30 1.4 Time Tonehurst Measured | Deviated - Tolerence Limitd
Uncertainty
44 44.1 0.1 0.30 1.4 Weighting| Duration, Th | Value Value Class 2
39 39.0 0.0 0.30 1.4 (ms}) (dB) (dB) (+dB) (dB)
14 342 0.2 0.30 1.4 200 115.7 -0.3 0.20 +1.3
33 332 0.2 0.30 14 Fast 3 9%.8 0.2 0.20 +13:-2.8
12 323 0.3 0.30 1.4 0.25 BB3 -1.7 0.20 +1.8;-53
31 313 0.3 0.30 1.4 & 200 109.4 0.2 0.20 +1.3
ow
30 204 04 030 1.4 2 89.8 -0.2 0.20 +1.3;-5.3
200 109.9 0.1 0.20 +1.3
SEL 2 90,0 0.0 0.20 +1.3:-2.8
0.25 B0.9 0.1 0.20 +1.8;-5.3
| Date of Calibration  : 10-11 Jan. 2022 N 6/8 Date of Calibration  : 10-11 Jan. 2022 1 7/8 «
Th results relate ondy to the iterns tested/calibrated or valua asshnad, The results relate anly te the items tested/calibrated or value assigred
Advertising the Repar/Certificate and publicity of the results except in full are prohibited unless written pemiission i abtained from the governor of TISTR, Advertising the Report/Certificate and publicity of the results except in full are prohibited unless writtén permission |s obtained fram the gowemor of TISTR
FMLBLAMTC.002 Rev.d FLBLMTC.002 Rev.d
Head Office Office/Laboratory Dffice Head Office Office/Laboratary Office
33 Mu 3 Tambxan Khiene Ha. Amphoe Khlong Luang,  Sai 1C, Bangpoo industrial Estate, Sukhurmit Road, 196 Phahonyothin oad, Chatuchak, Bangok 10900, 35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Sol 1C, Banepoo Industrial Estate, Sukhurmvit Road, 196 Phahorycthin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thaland Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand Changaat Pathumthani 12120, Thailand Amphos Muang, Changwat Samutprakan 10280, Thaland  Thalland
Tel. (68) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (B6) 0 2579 1121-30 ewt, 5215, 5225, 5217 Tel, {661 0 2577 $000 Tel, {66} 0 2323 167280 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2577 9009 Fax, (66} 0 2323 9145 Fax. (6610 2579 B5%2 Fepe (66) 0 2577 $009 Fae. (64) 0 2323 9145 Faee (66) 0 2575 8592
E-mall : rurrpaigtistror.th Websitenanw tistr.orth E-mnail : mtcgtistr.orth E-mall : sumalesgtistr.onth E-mall : rumipaigtistr.orth Websitexww. tistr.orth E-rnail ; mitcgtistr.onth E-rnall ; surral eegtistr.orth
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Request No.  21-65/0135 MTC No. EEL. BP. 21/1264
9. Peak C sound level
Mumber of cycles in | Anticipated Measured | Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) {+dB) Class 2 (+dB)
Complete eycle 1254 125.8 0.4 0.20 24
Positive half cycle 124.4 1243 -0.1 0.20 14
Negative half cycle 124.4 1243 -0.1 0.20 1.4
10. Overload indication
Measured value (dB) ; =
= - : Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+-dB)
133.1 133.1 0.0 0.30 L8
Calibrated by : Approved by :

{Mr. Panya Phasingsri)
{Mr. Tawikiat lamsamran)
: 10-11 Jan. 2022

Electrical and Electronic Standards Laboratory

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue : 12 Jan. 2022 Ref: 2011264120305034012

End of Certificate 8/8

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

Request No,

Submitted by
Address
Calibrated at

Description
Manufacturer
Model

Serial No,
Microphone
Preamplifier
Standards used :

TISTA

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0155

MTC No. EEL, BP. 17/1264

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited,

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

: Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre,

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

Instrument Calibrated :

: Sound Level Meter
: Delta OHM

1 HD 2010UC

: 11040842479

: Type UC-52 No.114674
: Delta Type HD2010PNE2 No.1 1001018

2. Condenser Microphane Brilel&Kjeer 4180 S/N 2889871,
+ Decade Attenuator Ando AL-205 S/N 00464602,

3
6. Digital Multimeter Fluke 85204 S$/N 4985007,
7. Pistonphone Rion NC-72 S/N 00402446,

8. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

Ambient Environment
Temperature HB+3)C
Relative Humidity ~ : (50 + 15) %

Ambient Pressure

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

3
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
- Digital Function Synihesizer NF Electronic Instruments DF-1934 §/N 122037,

(101.32541.5) kPa

Adhvartising the ReportCertificate and publicity of the results exscept in full are prohibited unless written permission i obtained from the governoe of TISTR

FMLBLMTOO0Z Rev.d
Office
Head Office Office/Laboratory
35 Mu 3 Tambon Krlone Ha, Amphoe Khlong Luang,  Sai 1C, Banepoo Industrial Estate, Sukhumvit Road, 196 Phahanyothin Road, Chatuchak, Barskok 10900,
Changwat Fathurmthani 12120, Thaitand Amphoe Muang, Chargwat Samutprakan 10280, Thaland — Thailand

Tel. {66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mall - sumaleegtistoar th

Tel. (66 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcgtistr.or.th

Tel. (66) 0 2577 9000
Faw. (66) 0 2577 009

Adwertising the Report/Certificats and publicity of the results e

Date of Receipt : 3 Dec. 2021
Date of Calibration  : 17 Jan. 2022 1/8
The results relate only to the items tested/calibrated or value assigned, ; "w

weept in full are prohibited untess written permission & abtained frem the governar of TSTR

Head Office

Tel, (66) 0 2577 9000
Faw. (66} 0 2577 9009

E-mail : rumpalgtistr.onth Websitexww tistr.onth

35 Mu 3 Tamboan Khlone Ha, Amphoe Khiong Luang,
Chanewat Pathumthani 12120, Thailand

E-rmadl : numpaigrtistr.orth Websitesww tistr.orth

Office/Laboratary

Tel (8610 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : mtc@tistr.onth

50i 1€, Bangpoo Industrial Estate, Sukhumyit Road,
Arrphoe Muang, Chargwat Saritprakan 10280, Thailand

Office

Thadand

FM.BLMTCODZ Rev.d

196 Phaherywathin Foad, Chatuchak, Bangaok 10500,

Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 B592

E-mall ; sumalesgtistr.or.th
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Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) ‘

21-65/0155

MTC No. EEL. BP. 17/1264

9. Power Amplifier Brilel&Kjwer 2706 S/N 1517650, |
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

-

THAILAND INSTIT

ITISTA

MSC-TISI-TIS 17025
CALIBRATION 0037

UTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

11. Digital Multimeter
12,

Calibration Procedure :

This instrument

Agilent 34401 A S/N MY44005560.

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

Request No. 21-65/0155 MTC No, EEL. BP, 17/1264
1. Absolute Sensitivity
Reference Unit Under Test Tolerancc—‘
Agoustic Signal Measured Value (dB) Deviation Uncertainty Limit Class 2
idB) Before adjust After adjust {dB) (=dB) {+dB)
113.94 113.8 113.9 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

114.0 dB.

was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Pari 3 : Periodic tests (2006). These calibration
procedures were related to the eleetrical 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 raom with the comparison

measurement method.

Metralogy (Thailand),

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

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 ;17 Jan, 2022

2/8

2, Self-generated noise

2.1 Normal test

Measured value

(dB}

Uncertainty
(+dB)

235

.10

2.1 The microphone of the sound level meter was replaced by electrical signal input device
Frequency  |Measured Value Uncertainty
Weighting (dB) {(+dB)
A-Weighting 19,3 .10
C-Weighting 252 0.10
Flat 273 0.10
Date of Calibration ;17 Jan, 2022

38

The results relate only

Advertising the ReportCertificate and publicity of the result

ta the items tested/calibrated or value assigned.

5 emcept in full are prohibited Lnless written permissicn is obtained fram the evernce of TISTH

Head Office

25 Mu 3 Tamben Khlong Ha, Amphoe thiong Luarg,
Changwat Pathumthaei 12120, Thailand

Tel. (88) 0 2577 9000

Fax. (6610 2577 9009

E-rmail : rumpiigetistr.or.th Websiteoww tistr.orth

Office/Labaratory

50 1€, Bargpoo Industrial Estate, Sukhurmvit Raad,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax, (68} 0 2323 9145

E-mail ; rtogptistr.orth

FILBLMTC.002 Rew,d
Office
196 Phahoryothin Road, Chatuchak, Bangkok 10900
Thadand
Tel. (66) 0 257% 1121-30 ext, 5219, 5225, 5217
Fax, [66) 2579 BSGZ
E-rrail 1 sumalesgtistr.orth

The results relate anly to the Itams tested/calibrated or value asdigned
Achvertising the Report/Certificate and publicity of the results except in full ane prohibited unless written permissian is ebtalined frarm the govermer of TI51H,

Head Office

35 Mu 3 Tambon Khlone Ha, Amphos Ehlong Luang,
Changwat Pathumthanl 12120, Thaland

Tel, {66} 0 2577 2000

Fax (661 0 2577 %009

E-mail : rumpalgtistr.onth Websitewaw tistr.or.th

Office/Laboratory

50i 1C, Bangpoo Industrial Estate, Sukhurmit Boad,
Amphoe Muang, Changwat Samutprakan 10280, Thatiand
Tel, (66) 0 2323 1672-B0 ext, 115, 116

Fax (8610 2323 9165

E-rmail : mtcgtistr.arth

FMBLMTC.002 Rev.d
Office
156 Phahamyothin Aoad, Chatuchak, Bangkok 10900,
Thailand
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (86) 0 2579 5592
E-maill : sumalesgtistr.or th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

| Request No. 21-65/0155 MTC No. EEL. BF, 17/1264
| 3. Acoustical signal test of frequency weightings
) Deviation from response curve
Frequency e Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)
125 03 0.3 02 0.40 2.0
1 000 -0.8 -0.8 -0.8 0.40 1.4
4000 -0.1 0.0 0.1 0.40 3.6
4. Electrical signal test of frequency weightings
!
] Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
dB) (dB} (dB) (+dB) Class 2 (+dB)
63 0.1 -0.1 -0.3 0.20 25
125 0.1 0.0 -0.1 0.20 2.0
250 0.1 0.0 -0.1 0.20 1.9
500 0.0 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 =01 0.1 -1 0.20 2.6
4000 0.0 @.2 -0.4 0.20 36
8 000 0.0 0.1 0.8 0.20 5.6

Date of Calibration  : 17 Jan, 2022

librated of value ass
sited undess written pern

The results relate anly to the items te
Advertising the Report/Certificate and publlicity of the results escept in full are prohit

sion is chtained from the gowvermar

FRLBLMTC,002 Rev.d

Head Office Office/Laboratary Cffice

Changwal Pathumthan| 12120, Thalland
Tel, (66) 0 2577 %000

35 Mu 3 Tambon Khione Ha, Amphoe Khlang Luang,

Soi 1€, Bangpoo industrial Estate, Sulhurmit Road,
nphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

196 Fhahoryothin Road, Chatuchak, Banghok 10900,
Thailamd
Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217

Faw. (66) 0 2577 9009 Fa. (66) 9165 Faw (66] 0 2579 8592
E-mall ; rumpaigtistr.onth Website:ww tistr o th E-mail - mtcgtistrar i E-mail : sumaleegtistr.onth

THAILAND INSTITL

ITISTR

NSC-TISI-TIS | 7025

TE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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 94.0 0.0 0.20 04
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 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
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)
120 119.9 -0.1 0.30 1.4
119 115.0 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 98.9 0.1 0.3¢ 1.4
94 94.0 0.0 0.30 14
89 ER.9 0.1 0.30 1.4
84 84.0 0.0 0.30 1.4
Date of Calibration  : 17 Jan. 2022 5/8

The re
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Head Office
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Changwat Pathumthani 12120, Thailand
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Thailand
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH {TISTR)

Head Office

025

3 Tambon Khizne Ha, Amphoe Khi
at Pathumthani 12120, Thailand

ptistr.orth Website:wawavtistrarth  E-

Office/Laboratory
Soi

el. 166) 0 2323 1672-80 ext, 115, 116
e, (B6) 0 2323 9165

il - mtcgtistr,ar, tf

1C, Bangpoo Industrial Estate, Sukhurmwit Road,
e Muarrg, Changwat Sarmutprakan 10

Request No. 21-65/0155 MTC No. EEL. BP. 17/1264
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)

79 79.0 0.0 0.30 1.4

| 74 739 0.1 030 1.4
69 68.9 0.1 0.30 1.4

| 64 639 -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

44 419 =1 0.30 1.4

43 43.0 0.0 0.30 1.4

42 41.9 -0.1 0.30 1.4

41 41.0 0.0 0.30 1.4

40 ing -0.1 (.30 1.4

| 38.9 0.1 0.30 1.4

Date of Calibration 7 Jan. 2022 G6/8
= - o The results relate only to the tems tested/calibrated of value u-,su_er.—‘T o
sing the Report/Certificate and publicity of the: resuits except in full are prohibited unle vitten permissicn is abtained from the gavernor of TISTR

FMLBLMTC 002 Rev.d

Office
196 Phahoryothin Road, Chatuchak, Bangkok 10000,

0 2579 1121-30 ext, 5219, 5225, 5217
19 B592
ralesgtistr.ar.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T ISTR}

Request No. 21-65/0155 MTC No. EEL. BP. 17/1264
7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limiis
Uncertainty
Range Value Value Value Class 2
(di) (dB) (dB) (+dB) (+dB)
; 60-140 135 135.2 0.2 0.30 14
50-130 125 125.1 1 0.30 1.4 |
| 40-120 115 115.0 0.0 0.30 1.4
30-110 105 105.0 0.0 0.30 14 |
20-100 95 94.9 =0.1 0.30 1.4
|
8. Tone burst response ‘
| Time Toneburst | Measured | Deviated Tolerence Limits
| Weighting| Duration, Tb | Value Value v Class 2 |
| (ms) (dB) (dB) (+dB) dB)
200 1159 0.1 0.20 *1.3
‘ Fast 2 98.8 0.2 0.20 +1.3; 2.8
0.25 89.7 -0.3 0.20 +1.8; -5.3
200 109.4 0.2 0.20 +1.3
Slow
‘ 2 E9.6 -0.4 0.20 +1.3;-5.3
200 110.0 0.0 0.20 +1:3
SEL 2 89.9 -0.1 0.20 +1.3; -2.8
0.25 80.8 -0.2 0.20 +1.8: -5.3
Date of Calibration  : 17 Jan, 2022

et or value assigned
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (T ISTR)

WNSC-TISI-TIS |

-TISTR CALIBRATION 0017

Request No. 21-65/0155 MTC No. EEL. BP, 17/1264
9. Peak C sound level
Number of cycles in Anticipated Measured Deviated value Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) [=dB) Class 2 (+dB)
Complete cycle 1354 135.3 -0.1 0.20 24
Positive half cycle 134 4 134.2 -0.2 0.20 1.4
Negative half cycle 134.4 134.2 -0.2 0.20 1 .-I

10. Overload indication

Measured value (dR)

Positive Negative

ane-half evele one-half eyele

Deviated value Uncertainty Tolerance Limits

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

141.0 141.0

0.0 0,30

Calibrated by :

Mr, Wittawal Supanich)

17 Jan. 2022

Date of Calibration

o
Jan, 2022

Date of Issue 17

Head Office

ceLaboratony

1.8 _]

Approved by :

L e T
o e B
[ ﬁ'ﬂﬁn&.@.ﬂtﬁ!ﬁ pa)

s Lo I E{‘ T
‘A‘t}ng -éli}
Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref: 2011264120305034007

End of Certificate

FM.ELMTC.DOZ Rew.4

Head Office

Request No.

Submitted by
Address

Calibrated at

Instrument Calibrated :

Description
Manufacturer
Model

Serial No.
Microphone

Preamplifier

Standards used :

(=]

Date of Receipt

Date of Calibration

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

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

3. Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
5. Digital Multimeter Fluke 8520A S/N 4985007,

. Pistonphone Rion NC-T72 S/N 00402446,

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

NSC-TISI-TIS 17025
CALIBRATION 0037

A3TISTR
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0155 MTC No. EEL. BP. 16/1264

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

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

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,
So0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Ambient Environment

: Sound Level Meter 1°C

lemperature (23 4

: Delta OHM Relative Humidity (50 +15)%

: HD 2010UC Ambient Pressure :(101.325+1.5) kPa
: 11{40842480
: Type UC-52 No.121411

: Delta Type HD2010PNEZ2 No, 11001019

: 3 Dec. 2021

2 14 Jan. 2022 1

Office

196 Phahonyath i, Chatuchak, Banghok

10280, Thailand  Thailand
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
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9. Power Amplifier Brilel&Kjer 2706 S/MN 1517650,

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

11. Digital Multimeter Agilent 34401 A 8/N MY44005560.

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

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,

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

14 Jan. 2022

MTC No. EEL. BP. 16/1264

The results relate aniy to the items tested/catibrated or value assigned,
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Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumyit Road,
Amphoe Muang, Chanswat Samutprakan 10280, Thailand
Tel. (66) 0 2323 167280 ext. 115, 116

Faw, 166} 0 2323 9165
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB} Deviation |  Uncertainty Limit Class 2
(di3) Before adjust | After adjust (dB) (+dB) (=dB)
113.493 113.8 113.9 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 114.0 dB.
2, Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB} (+dB)
25.5 0.10

35 Mu 3 Tarmban Krlora Ha. Amphoe Khlong Luans,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fan, (66) 0 2577 9009

E-mail ; rumipai@tistr.onth Websitexwwwetistr.orth

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

Tel. (66) 0 2323 1872-80 ext, 115, 116
Faee (64) D 2323 9145
E-rall ; mtogtistr.onth

Soi 1C, Bangpoo Industrial Estate, Sukhurmdt Aoad,
Amphoe Muang, Changwat Sarmutprakan 10280, Thailand

Thailand

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 18.4 0.10
C-Weighting 25.1 0.10
Flat 272 0,10
Date of Calibration  : 14 Jan. 2022 ile
: The resullts relate only to the tems tested/calibrated or value assigned, M
hehveriising the ReportACertificate and publicity of the results except in full are prohibited unless wiitten penmission & obtained from the govenor of TISTR
FM.BL.MTC,002 Rev.d
Head Office Office/Labaratory Office

196 Phahoryatinin Road, Chatuchak, Bangkok 10500,

Tel. (66) 0 2579 1121-30 ext. 5219, 5235, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegtistr.orth
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3. Acoustical signal test of frequency weightings
Deviation from response curve
Frequency Uneertainty Tolerance Limits
A-weighting C-weighting Flat
. (dB) (dB} (dB) (+dB) Class 2 (+dB)
125 0.5 0.5 0.4 0.40 20
1 000 -0.6 -0.6 0.6 0.40 1.4
4 000 -0.8 -0.7 0.9 0.40 3.6
4. Electrical signal test of frequency weightings
Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
G (dB) (dB) (dB) (+dB) Class 2 (<dB)
63 0.0 -0.3 0.2 0.20 S
125 0.0 -0.2 0.1 0.20 2.0
250 0.0 -0.4 0.1 0.20 1.9
500 0.0 -0.2 0.1 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 (L0 0.0 0.1 0.20 2.6
4000 0.0 0.0 0.1 0.20 3.6
8 000 0.0 0.1 0.1 0.20 5.6
Date of Calibration ;14 Jan, 2022 &
vy

Adhvartising the Report/Certificate and publicity of the results except in full are prohibited unless written permission ks abtained from the governcr of TISTR
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E-mail : mtcgtistr.orth

Office

196 Phahomypathin Road, Chatuchak, Bangkok 10900,
Thailard

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

FMUELMTC.00Z Ren.d

Fax: (66) 0 2579 8592
E-mad : sumalsegtistr.orth

2TISTR

NEC-TISI-TIS 17023
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 16/1264
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 04
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limiis
Weighting Value (dB) (dB} (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 03
Slow 94.0 0.0 0.20 0.3
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 (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
120 120.0 0.0 0.30 L4
119 119.0 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 95.0 0.0 0.30 1.4
a4 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 83.9 -0.1 0.30 1.4

Date of Calibration

Actvertising the Report/Cartificate and publicity of the mesults except in full anre prohibited unless written pesmission s obtained from the governor of TISTR
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6. Level linearity on the reference level range (cont.) 7. Level linearlity including the level range control
Anticipated Measured Deviated Value Uncertainty Tolerance Limits Anticipated | Measured | Deviated | Tolerence Limits
Value (dB) Value (dB) (dB}) (+dB) Class 2 (+dB) Range Value Value Value i Class 2
79 789 0.1 0.30 1.4 (dB) (dB) (dB}) (+dB) (+dB)
74 739 -0.1 0.30 1.4 60-140 135 135.0 0.0 0.30 1.4
69 68.9 -0.1 0.30 1.4 50-130 125 125.0 0.0 0.30 1.4
64 63.9 0.1 0.30 1.4 40-120 115 115.0 0.0 0.30 1.4
59 58.9 -0.1 0.30 1.4 30-110 105 105.0 0.0 0.30 1.4
54 339 -0.1 0.30 1.4 20-100 95 95.0 0.0 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4 8. Tone burst response
43 43.0 0.0 0.30 1.4 Time Toneburst | Measured | Deviated - Tolerence Limits
42 41.9 -0.1 0.30 1.4 Weighting| Duration, Tb | Value Value e Class 2
I 41 40.9 0.1 0.30 1.4 {(ms) (dB) (dB} (+dB) (dB)
| 40 39.9 -0.1 0.30 1.4 200 1159 -0.1 0.20 +1.3
| i9 38.9 -0.1 0.30 1.4 Fast 2 99.0 0.0 0.20 +1.3;-2.8
0.25 89.5 0.1 0.20 +1.8:-5.3
200 109.6 0.0 0.20 13
Slow
2 90.0 0.0 0.20 +1.3; -5.3
200 110.0 0.0 0.20 +1.3
SEL 2 90L0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration  : 14 Jan. 2022 6/8 Date of Calibration  : 14 Jan. 2022 7/8
The results relate only to the items tested/calibrated or value assigned. el nig
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9. Peak C sound level
e : |
Mumber of cyeles in Anticipated Measured Deviated value Ungertainty Tolerence limits|
test signal value (dB) value (dB) (dB) (+dB) Class 2 (=dB) |
—
Complete cycle 1354 135.0 -0.4 0.20 24 |
Positive half cycle 134.4 134, 0.3 0.20 1.4 l
Megative half cycle 134.4 134.] 0.3 0.20 1.4

Measured value (dB)

Deviated value

Uncertainty

Tolerance Limits

Positive Negative
one-half cyele one-half cyele (dB) (+dB) Class 2 (+dB)
141.0 141.0 0.0 0.30 1.8

Calibrated by :

(Mr. Wittawat Supanich)
Date of Calibration : 14 Jan, 2022

Duate of Issue <17 Jan. 2022

Head Office

Approved by :

Acting Director

Electrical and Eleckrofifc Standards Laboratory

Industrial Metrology and Testing Service Centre

End of Certiticate

Ref: 2011264120

305034008
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