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YoreaUfuRn1g
(Laboratory Name)

RUNYLAVATSUTOIN

(Accreditation No.)
adun 03

F188LREAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

Tususesaan 22-LB0222
(Certification no. 22-LB0222)

USTW 1HuwmA dusawsea leatu 310

(Entech Industrial Solution Co., Ltd.) v

gauLigu 0157
(Calibration 0157)

DONLTNILATUN 28 LUW8U N.A. 2566

THAILAND

Dedun 12 nuAWus w.e. 2571

(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anunmiesfiing M ans O venaowit O $aasm O waeun O vareanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
411013 - YAAMUAINNTOUD — .
~ FYNTIADULNYU - o . 0N UNYU
doumay (Parameter) MIADUMEULAZNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1.9001103
9 Y

(1.Temperature)

Temperature indicator with

sensor
Thermocouple
type K, J,T
-20 °C to 100 °C
> 100 °C to 300 °C
> 300 °C to 400 °C
type K, J
> 400 °C to 550 °C

Resistance thermometer

-20°Cto 0 °C

> 0 °Cto 100 °C

> 100 °C to 300 °C
> 300 °C to 400 °C
> 400 °C to 500 °C
> 500 °C to 550 °C

0.70 °C
1.1°C
1.7 °C

2.2 °C

0.10 °C
0.11 °C
0.23 °C
0.45 °C
0.55 °C
0.60 °C

Comparison with

standard thermometer

* anenuliudueu (+) NszsuanudnulszuIu 95 %
waziinnunueduluauenasIvIn1siEaed IRANNAILITIVRINISABUEULAEN1TIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NFENTNONAMNTTH d1NNUINATIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0222
(Certification no. 22-LB0222)

auun 03 DONLVAILAIUN 28 LUWIEU W.A. 2566

THAILAND

fefui 12 quatius w.a. 2571

(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anumwiesUting M ans O venaowit O $aasm O wrdeud O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#101N13 - YAANUEANTOVDY - -
- FYNITABULVIYU - . FOMSABUWEU
GRAYUYAEAY (Parameter) ANTABULNYULLAENNTIN (Calibration Method)

(Field of Calibration) (Calibration and Measurement Capability*)

1. ’q&mgﬁ Infrared thermometer

(1. Temperature) 30 °C to 100 °C 1.0 °C
> 100 °C to 300 °C 2.2°C
> 300 °C to 400 °C 3.0 °C
> 400 °C to 500 °C 3.5°C

Thermal imaging camera

30 °C to 100 °C 1.0 °C
> 100 °C to 300 °C 2.2 °C
> 300 °C to 400 °C 3.0 °C
> 400 °C to 500 °C 3.5°C

Based on ASTM E 2847-21
Note : ( € = Emissivity
Adjustable or fixed)

Comparison with
reference radiation
source standard

Note : ( € = Emissivity

Adjustable or fixed)
e

* Anenuliudueu (+) NszsuaNudniuUsEUIM 95 %

LLﬁ%ﬁﬂ?’m%N’]ﬂL{JUVLUG]’]ZJLE]ﬂﬂ’]'ﬁfJSU’]ﬂ'ﬁL%EN YAANMUENITOVDINTAD UL ULALNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NFENTNONAMNTTH d1NNUINATIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaaa? 22-LB0222 THALAND
(Certification no. 22-LB0222)
adun 03 DONLARIUATUN 28 LUWI8U W.A. 2566 fefui 12 quatius w.a. 2571
(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anuN niealfumng M o113 O venaown O Faas O wadeun O waneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GEKRIANP] - %mmmmmsmaa e -
~ FYNITADUNYU - o, A0NFFDUNYU
aguLgy (Parameter) ATIAIUMBULAZNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2.ANTY Thermo-hygrometer
(2.Humidity) Temperature Comparison with
0 °C to 60 °C 0.50 °C standard thermometer
Relative Humidity Comparison with chilled
@ 25°C mirror hygrometer
10 % to 30 % 1.2 % in controlled chamber
> 30 % to 50 % 1.3 %
> 50 % to 70 % 1.5%
> 70 % to 90 % 1.8 %
>

* anenuliudueu (+) Nszsuanudnulszainu 95 %

LLﬁ%ﬁﬂ’ﬂNMN']EJLﬂUIUW]ZJLE]ﬂa']'i?JGU'lﬂ']iL%’eN YAAUENTOVDINTAD UL ULAZNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0222
(Certification no. 22-LB0222)

THAILAND

adun 03 20N IARIUATUN 28 WWIBU N.A. 2566 fefui 12 quatius w.a. 2571
(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anumwiesUting M ans O venaowit O $aasm O wrdeud O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1n19 - YAANEANTOVDS o -
- F8N1TADULNEY - . M TFDUNYY
dautngy (Parameter) ANTABDULNYULRENIIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3173l Gas Analyzer Comparison with

(3.Chemical) Oxygen in nitrogen

2.5 crmol/mol
10 cmmol/mol
18 cmol/mol
21 cmol/mol
Carbon monoxide in nitrogen

80 umol/mol

300 pmol/mol

1 000 umol/mol
Nitrogen dioxide in nitrogen
30 pmol/mol

80 pmol/mol

200 pmol/mol

Nitric oxide in nitrogen
30 pmol/mol

150 pmol/mol

320 pmol/mol

Sulfur dioxide in nitrogen
50 umol/mol

100 pmol/mol

600 pmol/mol

0.15 cmol/mol
0.20 cmol/mol
0.30 cmol/mol
0.30 cmol/mol

3.0 pmol/mol

6.0 pmol/mol
12 pmol/mol

8.0 pmol/mol

8.0 umol/mol
12 pmol/mol

8.0 umol/mol
8.0 pmol/mol
12 pmol/mol

6.0 pmol/mol
6.0 pmol/mol
13 pmol/mol

T2

standard gas mixture

* anenuliudueu (+) NszsuanudnulszaInu 95 %

LL@%ﬁﬂ’ﬂNMN'IEJLﬂUIUGﬂZJL@ﬂﬁ?ii%']ﬂ'ﬁﬁ@ﬂ YAAUENTOVDINTAD UL ULAZNNTIA (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

Tususesiaan 22-LB0222 THAILAND
(Certification no. 22-LB0222
adun 03 20N IARIUATUN 28 WWIBU N.A. 2566 fefui 12 quatius w.a. 2571
(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anumwiesUting M ans O venaowit O $aasm O wrdeud O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#101N13 - YAANUEANTOVDY - -
- FYNITADULVIYU - . FOMSADUMBU
GRAYUYAEAY (Parameter) ANTABULNYULLAENNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3173l Gas detector Comparison with
(3.Chemical) Oxygen in nitrogen standard gas mixture
18 cmol/mol 0.30 cmol/mol
19 cmol/mol 0.30 cmol/mol
21 cmol/mol 0.30 cmol/mol

Carbon monoxide in nitrogen

80 pmol/mol 4.4 yumol/mol

Carbon monoxide in Air

80 pmol/mol 4.4 pmol/mol

Methane in Air

2.2 cmol/mol 0.087 cmol/mol

50 % LEL 2.0 % LEL

n-Pentane in nitrogen

0.275 crnol/mol 0.020 cmol/mol

25 % LEL 2.0 % LEL

Isobutane in Air

7 500 umol/mol 300 pmol/mol

50 % LEL 2.0 % LEL
e

* aanu iUy (+) AsEaunNULYuYsEUN 95 %

wardanuvanadulunnuenansivzinisises AANNEILNTIVRINSERUWIEULAZANTIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-

03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0222
(Certification no. 22-LB0222)

auuNn 03 DONLVAILAIUN 28 LUWIEU W.A. 2566

THAILAND

fefui 12 quatius w.a. 2571

(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
anumwiesUting M ans O venaowit O $aasm O wrdeud O vaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#101N13 - YAANUEANTOVDY - -
- FYNITADULVIYU - . FOMSADUMBU
GRAYUYAEAY (Parameter) ANTABULNYULLAENNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

3401 Gas detector

(3.Chemical) Ammonia in nitrogen
50 pmol/mol 2.7 yumol/mol
Gas mixture in nitrogen
Oxygen

18 cmol/mol 0.30 cmol/mol

Carbon monoxide

100 umol/mol 3.0 pmol/mol

Methane

2.2 cmol/mol 0.087 cmol/mol

50 % LEL 2.0 % LEL

Hydrogen sulfide

25 pmol/mol 2.0 umol/mol
v

Comparison with

standard gas mixture

* aanuliuduay (+) AsEaunNUYuYsEUNl 95 %

LLa%ﬁﬂ%WNMNWEJLﬁUIUG]WZJL@ﬂﬁ?iﬁ‘lﬂﬂ?ﬂ%@ﬂ ‘dﬂﬂﬂﬁﬁllﬁ']uﬁﬁﬂsﬂ@ﬂﬂ"liﬁaULﬁUULLa%ﬂWi'ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS
(Scope of Accreditation for Calibration)

TuSuseaawi 22-1L.B0222
(Certification no. 22-LB0222)

auuNn 03 DONLVAILAIUN 28 LUWIEU W.A. 2566

THAILAND

fefui 12 quatius w.a. 2571

(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
ganuniesUitins L ans M uenaanuit O daasn O wieun O wanwaaud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1113 - YAAMUAIUNTOUD — -
~ I1YNTEULNEYU - o, INTFHDUNEU
GRAYUYAEAY (Parameter) ANTABULNYULLAENNTIN (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability®)

1.qzm/muﬁ Temperature indicator with

(1.Temperature) sensor
Thermocouple
type K, J, T
-20 °C to 100 °C 0.70 °C
> 100 °C to 300 °C 1.1°C
> 300 °C to 400 °C 1.7 °C
type K, J
> 400 °C to 550 °C 2.2°C
Resistance thermometer
-20 °Cto 0 °C 0.10 °C
> 0 °Cto 100 °C 0.11 °C
> 100 °C to 300 °C 0.23 °C
> 300 °C to 400 °C 0.45 °C
> 400 °C to 500 °C 0.55 °C
> 500 °C to 550 °C 0.60 °C

g

Comparison with

Standard thermometer

* aanuliuduay (+) AsEaunNUYuYsEUNl 95 %

LLa%ﬁﬂ%WNMNWEJLﬁUIUG]WZJL@ﬂﬁ?iﬁ‘lﬂﬂ?ﬂ%@ﬂ ‘dﬂﬂﬂﬁﬁllﬁ']uﬁﬁﬂsﬂ@ﬂﬂ"liﬁaULﬁUULLa%ﬂWi'ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

TuSuseaaa? 22-LB0222 THALAND
(Certification no. 22-LB0222)
adun 03 DONLARIUATUN 28 LUWI8U W.A. 2566 fefui 12 quatius w.a. 2571
(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
aounwiesufjiins [ ans M wenaoi O a5 O pdeun O waneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GEKRIANP] - %ﬂmmmmsmaa e -
~ FYNITADUNYU - o, A0NFFDUNYU
aguLgy (Parameter) ATIAIUMBULAZNIIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1.qzm/muﬁ Temperature controlled TLAS G -20
(1.Temperature) enclosures
-80°Cto<-45°C 4.0 °C
-45°Cto<0°C 0.70 °C
0 °Cto < 50 °C 0.51 °C
> 50 °C to 180 °C 0.70 °C
> 180 °C to 200 °C 1.5 °C
2 @il Gas detector Comparison with
(2.Chemical) Oxysgen in nitrogen standard gas mixture
18 cmol/mol 0.30 cmol/mol
21 cmol/mol 0.30 cmol/mol

Carbon monoxide in nitrogen

80 pmol/mol 4.4 pmol/mol

Carbon monoxide in Air

80 pmol/mol 4.4 pmol/mol

Methane in Air

2.2 crnol/mol 0.087 cmol/mol

50 % LEL 2.0 % LEL
e il

* aanuliuduay (+) AsEaunNUYuYsEUNl 95 %

LLa%ﬁﬂ%WNMNWEJLﬁUIUG]WZJL@ﬂﬁ?iﬁ‘lﬂﬂ?ﬂ%@ﬂ ‘dﬂﬂﬂﬁﬁllﬁ']uﬁﬁﬂsﬂ@ﬂﬂ"liﬁaULﬁUULLa%ﬂWi'ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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F188LREAA1V LA YaUYIEUTUTRITRIUGURNS

(Scope of Accreditation for Calibration)

Tususesiaan 22-LB0222 THAILAND
(Certification no. 22-LB0222)
atdun 03 DONIAILATUN 28 LUWIBU W.A. 2566 fefui 12 quatius w.a. 2571
(Issue No. 03) (Valid from) (28" April B.E. 2566 (2023)) (Until) (12" February B.E. 2571 (2028))
aounwiesufjiins [ ans M wenaoui O 41a51 O wwdeun O vaneaoun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1113 - YAAMUAIUNTOUD — -
~ I1YNTEULNEYU - o, INTFHDUNEU
GRAYUYAEAY (Parameter) ANTABULNYULLAENNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
2 @il Gas detector Comparison with
(2.Chemical) n-Pentane in nitrogen standard gas mixture
0.725 cmol/mol 0.020 cmol/mol
25 % LEL 2.0 % LEL
Isobutane in Air
7 500 pmol/mol 300 pmol/mol
50 % LEL 2.0 % LEL
Ammonia in nitrogen
50 pmol/mol 2.7 pmol/mol
Gases mixture in nitrogen
Oxygen
18 cmol/mol 0.30 cmol/mol

Carbon monoxide

100 pmol/mol 3.0 pmol/mol

Methane

2.2 cmol/mol 0.087 cmol/mol

50 % LEL 2.0 % LEL

Hydrogen sulfide

25 pmol/mol 2.0 umol/mol
e

* aanuliuduay (+) AsEaunNUYuYsEUNl 95 %

LLa%ﬁﬂ%WNMNWEJLﬁUIUG]WZJL@ﬂﬁ?iﬁ‘lﬂﬂ?ﬂ%@ﬂ ‘dﬂﬂﬂﬁﬁllﬁ']uﬁﬁﬂsﬂ@ﬂﬂ"liﬁaULﬁUULLa%ﬂWi'ﬁI@ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-03))

N3ENTNENAMNTTH d1UNNULNATTIUNEATUNgRaMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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