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msﬂsumﬁlummnnmawamﬂn‘sm Microbiological air sampler
(Taausuiiiaudu Dry Cal Primary Flowmeter(Defender 510 High Flow) : S/N 136164)
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miﬂiumﬂumwﬂﬂmmwmaﬂﬂim Microbiological air sampler
(TesSudisuiu Dry Cal Primary Flowmeter(Defender 510 High Flow) : S/N 136164)

dayamalTuiisy
wasiaiae : Microflowot 90C (No.BO4) Fuimsdiuidiou 31/07/2025
Serial number G9ER M3095 guungi : 245 ‘¢
iiva : AQUARIA ANaGUUTIIIMA : 1011 mmbar
i : Microflowdt 90C anududiing 50 9%
UWaAINITAIMINM
Q = Sammslnaiies meyaiUFuiiey (ml/mim)
Q(std) =Q x P x 298 Q(std.) = a"mﬂmﬂwaﬁnwfﬁwaqmmnﬁamv:mﬂsgw (lit/mim)
(1.333224 x 760) x 10° (T+273) | P = anuiuussimasaluFiou (fadund)
T = gumpiiomenziuifiou (asewadud)

maaanUuiay

dayamaUSuiiioy
wasia3ad : Microflowa 90C (No.BO3) JuiimsUsuiiisu : 31/07/2025
Serial number :  GOER M3094 qoumgil : 245 ‘¢
ihia © AQUARIA AnuANUTITIMA © 1011 mmbar
u : Microflowat 90C anadudining :o50 %
UAMINITAMIN
Q FanmslwaiuisiwammeauazUfudioy (ml/mim)
Qstd.) =Q «x P X 298 Q (sid.) = a"wsnmﬂvmﬁuvh%wmmmﬂﬁamu:mmigw (lit/mim)
(1.333224 x 760) x 10” (1+273) | P anuduuIIENMAazUSuiioy (fadug)
T = gumgiimmennsuiuiioy (esmwaidea)
MIuamAINsuLiiau
i v
Flow rate figule Actual flow rate (ml/min) Actual flow rate
DATA 1n1AT89 Microflowot 90C Rumpiiuazanuduunziudioy (Q) ﬁqmw@iuﬂxmwﬁu
T T3 7 T Y Y
(lit/min) ANNL | ANN 2 | ANN 3 | ANN4 | ANN 5 [SEE] A03551U(Qstd.) (lit/min)
1 30 29869 | 29874 | 29881 | 29889 | 29878 | 29878.20 29.86
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Flow rate i ule Actual flow rate (ml/min) Actual flow rate
DATA 2INLATBI Microflowar 90C umgiuazamdunsUiudios () ungiLazaNu
T T 7 ] 7 I
(lit/min) ANNL | ANN 2 [ ANN3 | ANN 4 | AN 5 ay A193371U(Qstd.) (lit/min)
1 30 29879 | 29886 | 29880 | 29888 | 29882 | 29883.00 29.87
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msﬂs‘umﬂumwﬂnmmwmaﬂﬂ‘sm Microbiological air sampler
(Taasutiisuny Dry Cal Primary Flowmeter(Defender 510 High Flow) : S/N 136164)
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msﬂsuLnﬂumwﬂnmmwmaﬂnim Microbiological air sampler
(TagdSuiisuny Dry Cal Primary Flowmeter(Defender 510 High Flow) : S/N 136164)

3 —=
dayamalsuiiiau
wasiaiee Microflowd 90C (No.BO3) JuiimmsUiuiioy 29/11/2025
Serial number GO9ER M3094 gamgdl 245 ‘¢
fivia AQUARIA ANHAUUTIEINIE 1011 mmbar
u Microflow, 90C anududaing 50 %
UAMIMIAMIN
o 4 va ooa "
Q = dasnsinaiuisessamasarUSuiisy (ml/mim)
QGsid) =Q x P 298 Q (sd) = Sammsluaiiuiaiemasnmeianizanasgu (it/mim)
(1.333224 x 760) x 10J (T+273) | P = anuauussimazzUSuiiou Gadung)
T = gamgiameannziiuiisy (aamwados)

o T
MInuanIanUsuiiau

dayamaliuidisu
wasiaiad Microflowdt 90C (No.B04) TuimhnadSuidisy 29/11/2025
Serial number GOER M3095 gungil 245 °c
fivia :  AQUARIA ANHGUUTIIIMA 1011 mmbar
u © Microflowat 90C anwidudining 50 %
UFAINITAININ
Q = Sammslvaiuiieiemagasuiisy (ml/mim)
Q(std.) =Q x P X 298 Q(std) = ij”mswmﬂnaﬁuw’ﬁwmmnmﬁamu:mmsﬁnu (lit/mim)
(1.333224 x 760) x 103 (T+273) | P = anuauussmasaUSudisu (Hedng)
T = gomplimesnriudieu (esemwaded)

o . )
Flow rate fiaulel

Actual flow rate (ml/min)

Actual flow rate

N
MINuaaIANlsuiiauy

DATA 21n1A383 Microflowo, 90C fqunpiiuazanuaiasliudiou (Q) ﬁqmnqﬁuazmmﬁu
T o o oo a & 4 - )
(lit/min) ANN 1| ANN 2 | NN 3| AN 4 | AN 5 ay A16033711(Qstd.) (lit/min)
1 30 29869 | 29876 | 29884 | 29879 | 29886 | 29878.80 29.86
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Flow rate o1l Actual flow rate (ml/min) Actual flow rate
DATA 210LA389 Microflowet 90C figungiiunzmdinasnifudiou Q) fgampiiuazanudu
(lit/min) a%af 1| A%l 2 | asad 3| aad 4 | Al 5 Was | 1033m(Qstd.) (lit/min)
1 30 29877 | 29885 | 29872 | 29881 | 29893 | 29881.60 29.87
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ISOCAL TECHNOLOGY CO.,LTD.

Industrial Instrument Calibration Center
1707405 Moo 3 Serithai Rd., Kannayao Kannayao Bangkok 10230

Certificate Number

Customer

Tel. 0-2906-3040-1 Fax.0-2919-9948

Certificate of Calibration

E25/0169B

S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,
Chatuchak, Bangkok 10900

Page : 1 of 3

ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Equipment Name
Model

Serial No.

ID No.
Manufacture

Environment

Location of Calibration :

Date of Received
Date of Calibration
Date of Issued

Condition as Received

Hot Wire Anemometer

425

02208882

NO.BO1

Testo

Ambient Temperature €23 £ 29 °C
Relative Humidity (50 = 15) %
In-Lab

08-Apr-2025

09-Apr-2025

17-Apr-2025

Normal

Certificate Number

E25/0169B

Equipment Standards Used

Page : 2 of 3

Q431637 L202404117-001

21-Apr-25

Traceability :-

The calibration within the certificate are traceable to the International System of Units (SI).

Calibration Method Calibration Procedure Number WE-119

This certificate is traceable to national standards, which realize the units of measurement according to
the International System of Units (SI).

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

This certificate shall not be reproduced other than in full except without the prior writted approval
of the Head of Calibration Laboratory of Isocal Technology Co.,Ltd.

=

( Mr. Narong Phetjaroon )

Calibrated by : Mr. Panya Darasom
Technicial

Approved by :

FM-15-4:00 FM-15-3:00



ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Certificate Number : E25/0169B Page : 3 of 3

Result of Calibration : Adjustment ( No )
Function : Air Velocity Measurement
Resolution: 0.01 m/s

Standard Reading UUC Reading Uncertainty

(m/ss) (m/ss) (mss)

1.01 1.07 0.17
2.01 2.15 0.17
4.03 4.20 0.23
6.01 6.25 0.23
8.00 8.25 0.23
10.00 10.30 0.23
12.00 12.30 0.23

FM-15-3:00



ISOCAL TECHNOLOGY CO.,LTD.

Industrial Instrument Calibration Center

1707405 Moo 3 Serithai Rd., Kannayao Kannayao Bangkok 10230

Certificate Number

Customer

Tel. 0-2906-3040-1 Fax.0-2919-9948

Certificate of Calibration

E25/0282B

S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,
Chatuchak, Bangkok 10900

Page : 1 of 3

ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Equipment Name
Model

Serial No.

ID No.
Manufacture

Environment

Location of Calibration :

Date of Received
Date of Calibration
Date of Issued
Condition as Received

Calibration Method

Hot Wire Anemometer

425

03053644

B0O3

Testo

Ambient Temperature (23
Relative Humidity (50
In-Lab

04-Jul-2025

05-Jul-2025

09-Jul-2025

Normal

Calibration Procedure Number WE-119

This certificate is traceable to national standards, which realize the units of measurement according to

the International System of Units (SI).

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 25
providing a level of confidence of approximately 95%

This certificate shall not be reproduced other than in full except without the prior writted approval
of the Head of Calibration Laboratory of Isocal Technology Co.,Ltd.

—

Technicial ( Mr. Narong Phetjaroon )

Calibrated by :  Mr. Sittichai Intisak Approved by @

Certificate Number

E25/0282B

Equipment Standards Used

Anemometer

Q431637

Page : 2 of 3

L202504218-001

27-Apr-26

Traceability :-

The calibration within the certificate are traceable to the International System of Units (SI).

FM-15-4:00

FM-15-3:00
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ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Certificate Number

Result of Calibration :

Function :
Resolution :

E25/0282B

Adjustment ( No )

Air Velocity Measurement

0.01

m/S

Page : 3 of 3

Standard Setting

(m/8S)

UUC Reading

(m/S)

Uncertainty

(m/S)

0.00
2.04
4.06
6.10
8.12
1.10

0.00
2.14
4.13
6.22
8.24
10.22

0.036
0.17
0.23
0.23
0.23
0.23

FM-15-3:00
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CALIBRATION LABORATORY C0.,LTD.

~—%
CALIBRATION LABORATORY CO.LTD. josss
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ////E\\\\\ THATAND 2/10-11,14,55 Soi Prasert Manukit 29 Yack 4, Prasert Mankit Rd. Ladphrao, Bangkok 10230 %~ THATAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-aboratory.com Dol 1 Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com iy
NSC-TISI-TIS 17025 NSC-TISI-TIS 17025
c I_c CALIBRATION 0059 c Lc CALIBRATION 0059
CLC

cLc Accredited

Accredited
I1So/1EC 17025

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 5 DATA LOGGER
MANUFACTURER - FOURIER SYSTEMS
MODEL / TYPE t N/A

SERIAL NO. ¢ 9132710[DG 01/55]
CLID. NO. H 232100136

JOB CONTROL NO. 4 250114004262

CALIBRATION SERVICE : MIN-LABORATORY O on-siTE

CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
7 SO1 PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 14 January 2025 DATE OF ISSUED : 16 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Oranut Kamchatphai

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
16 January 2025

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

International System of Units ( SI')

Certificate No. Q25004262

F3-011-05/12-23 page I of 3

[=]

@clccalibration

REPORT OF CALIBRATION

FOR

NOMENCLATURE i DATA LOGGER
MANUFACTURER : FOURIER SYSTEMS
MODEL / TYPE ; N/A

SERIAL NO. : 9132710[DG 01/55]
DATE OF CALIBRATION H 15 January 2025

ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °C Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/N.0802282.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 22212, Due Date 23 February 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k£ = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25004262

F3-011-05/12-23 page 2 of 3

@clccalibration
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CALIBRATION LABORATORY C0.,LTD.

2\

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 '/cf////_%\\\ THAILAND

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com infi N NECETISES
cl_c (‘:‘.‘\l.llil{/\ TION 0059
Accredited CcLC

1S0/1EC 17025
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring data logger.

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) +(°c)
25.00 25.00 24.73 +0.27 0.40
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) (%RH) (%RH) (%RH) + (%RH)
25 50.00 52.55 -2.55 1.20
Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 48 of 138
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q25004262
F3-011-05/12-23 page 3 of 3

Of .

@clccalibration
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QUALITY CALIBRATION CO.,LTD.

QUALITY CALIBRATION CO.,LTD. \\Q\x'é/’//
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m . 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 o Seligi oL IR, (e sl L (Gen) BOTA0R
AR

NSC-TISI-TIS17025
CALIBRATION 0049

F CERTIFICATE No : 25E0617 PAGE:2 OF 2
CERTIFICATE No : 25E0617

REFERENCE No : 75885-1

PAGE : 1 0OF 2 Calibration Report

] ; : EQUIPMENT pH METER
Certificate of Calibration MANUFACTURER TOA DKK MODEL HM-25R
ID No EQL-183 SERIAL NUMBER 760205
RECEIVED DATE 20-Tan-25 CALIBRATION DATE 20-Jan-25
EQUIPMENT : pH METER AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 49 %RH £ 10 % RH
CONDITION OF THIS RESULTS OF CALIBRATION
MANUFACTURER : TOA DKK I THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
: DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
HODEL : T CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No : 760205 INSTRUMENT MODEL ———SEE{;? I;:"/ CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 €C801395 4880-15044130 18-Apr-26
ID No : EQL-183 2) pH STANDARD SOLUTION 00651-08 CC801899 4881-15078560 01-May-26
3) pH STANDARD SOLUTION 00651-10 €C803826 4882-15161223 31-May-26
. 4) PROCESS CALIBRATOR CAL50 9186079 24E1251 09-Apr-25
CONDITION.ASRECEIVED = ; D IIEM 5) BATH 260014 1247 48074 24T9693 12-Sep-25
g 6) THERMOMETER WITH PROBE 421504 55000379 24T9694 12-Sep-25
SUBMITTED BY : TEST TECH CO., LTD. 3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM, 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
BANGKHUNTHIAN, BANGKOK 10150 5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = 59 mV/pH
mv uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mv) MEASUREMENT FACTOR
(+=mV) k
CALIBRARED Ry : PRASERT D. 17748 179 152 0.59 2.0
0.00 1 -1.00 0.59 2.0
CALIBRATION DATE : 20-Jan-25 -177.48 -177 -0.48 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (& pH) k
4.0111 4.01 0.0011 0.013 2.0
7.0050 7.00 0.0050 0.013 2.0
10.0130 10.01 0.0030 0.014 2.0
APPROVED BY : 3. PERCENT SLOPE 98%
PONGSAK ], 4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuCH IMMERSION CORRECTION UNCERTAINTY
ISSUED DATE . 21-Jan-25 READING READING DEPTH ' OF MEASUREMENT
(&) (9] (mm) (€®) =0)
RECEIVED DATE : 20-Jan-25 25.005 25.1 80 -0.095 021

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

UUC : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV 03




Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

©@lscG

Certificate No. T250028 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
| Manufacturer & -

Model g =

Serial No. : -

Customer Code : EQL-181
ID No. : T0399AS

Customer

Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama II Rd., Samaedam,

Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR 4

Date of Receipt : 8 January 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By 5 &/ Boonchai Suriyawong (Site Calibration Manager)

3
Date of Issue : T JaN 105
The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14119/18-08-66

Metrology
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

©/SCG

Certificate No. T250028 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 14 January 2025
Environment : Temperature : 27.1-27.6 °C

Line Voltage : 222.3-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 (based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T240713 19 April 2025
TC TYPET TN171-TN180 T240713 19 April 2025
DATA LOGGER 34970A T149 T240713 19 April 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
i Equipment Description :
Time Constant 2 Hour 14 Minute At 4 °C
Fresh Air Damper [_] Open DMin D Medium D Max
D Close
[X] Not Available

5. Adjustment :

() without adjustment ( X ) after adjustment

Approved By M

L1

FM-L15 118/18-08-66
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(@) ’ SCG Metrology }(@){ ‘ SCG Metrology

SCI ECO Services Company Limited SCI ECO Services Company Limited
NSC-TISI-TIS 17025 . . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certificate No. T250028 Page 3 of 4 Certificate No. T250028 Page 4 of 4
Calibration Report Calibration Report
| 15F
. i
10|A 164 [ A Measurement Results:
- : : /
! : 1 /,/ Average Standard Reading at each position (°C)
i ! 1
i : | 4F 4 Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169| TN170
U i | =
™ l N 1 4 3.52 3.72 3.70 3.77 3.93 4.15 4.08 4.13 | 419 | 3.98
| N
L TN171 [ TN172 | TN173 | TN174 | TN175
134 %, o d Al 12F 48
= - /"i/ 3.94 | 4.07 | 391 | 396 | 3.97
’ - 1C
P /
2 4 11F Chamber ( Cooling Room ) Temperature Distribution
’
4 Reading (°C) R D N . Coverage
S H Setting (°C) Average ( C) | Stability (+ C) | Uniformity ( C )| Uncertainty (+ C)
’ i Min , Max Average Factor k
7 2A ! 5A
= 4.0 38, 4.1 3.9 3.94 0.31 0.59 0.92 2.00
S 7R
* The quoted uncertainty exclude " uniformity *
C=Centre, F=CentreofFace, A = Corner, E = Centre of Edge The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The " rted expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing
1C = TNI161 11F = TN171 .
a level of confidence of approximately 95 % .
2A = TNI162 12F = TN172 End of Certificate.
3A = TN163 13A = TN173
4F = TNI64 14A = TN174 \;{\4\“
5A = TNI65 15F = TN175 Approved By,
6A = TNI166
7F = TN167
8F = TN168
9A = TN169
10A = TN170
Approved By. M
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QUALITY CALIBRATION CO., LTD.
i 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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\Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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NSC-TISL-TISI7025
CALIBRATION 0049

CERTIFICATE No : 24T8914 PAGE:2QF2
CERTIFICATE No : 2478914 PAGE:10F2 -
REFERENCE No : 74483-4 Calibration Report
Certificate of Calibration

EQUIPMENT ;' HOT AIR OVEN
MANUFACTURER :  MEMMERT
ODEL ~ :  UFES500
ID No : EQL-161 S/N : G512.2005
EQUIPMENT : HOT AIR OVEN | RECEIVED DATE : 05-Sep-24 CALIBRATION DATE i 05-Sep-24
AMBIENT TEMPERATURE ~ :  24°C=1°C RELATIVE HUMIDITY i 50%RH 10 %RH
MANUFACTURER : MEMMERT CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
MODEL : UFE 500 NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 <m.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
SERIAL No : G512.2005 UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-
~ID No : EQL-161 INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 24T6468 26-Tun-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
CONDITION AS RECEIVED : USED ITEM 4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY : TEST TECH CO., LTD. - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
30,32 RAMA 11 SOI 63, RAMA 1 RD., SAMAEDAM, RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
BANGKHUNTHIAN, BANGKOK 10150 GENERAL INFORMATION
: Overall Ambient Temperature around the Chamber (°C) variation : 2
1 Overall Line Voltage (V) variation : 4
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
. CHAMBER PERFORMANCE
CALIBRATED BY : CHAICHARN CH. Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
CALIBRATION DATE : 05-Sep-24 FRONT ) €O ¢0 A5 2. (6)
104.0 104.00 0.08 0.66 0.72
/180.0 180.17 0.15 1.61 1.87
TEMPERATURE MEASUREMENT ACCURACY '1'E§1'/
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) | #1 # #3 #4 | Ref.5 [ 46 #7 43 #9 (& °C)
104.0 104.0 | 103.97 | 103.90 | 104.09 | 104.12 | 103.75 | 104.12 | 104.32 | 103.74 | 104.01 0.38
179.0 179.0 | 180.03 | 179.92 | 180.38 | 180.23 | 179.51 | 180.78 | 180.88 | 179.24 | 180.51 1.1
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
APPROVED BY . NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
ONGMK J. THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
ISSUED DATE : 09-Sep-24 END OF CALIBRATION REPORT
RECEIVED DATE ) 05-Sep-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF o
mi5E QUALITY CALIBRATION CO., LTD. %ﬁ
%% F-GOI0 REV : 03 0 . F-GO10 REV : 03




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

NSC-TISI-TIS17025
CALIBRATION 0049

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

CERTIFICATE No : 25T8754
REFERENCE No : 78325-5

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER J MEMMERT

MODEL 3 UFE 500

SERIAL No : G512.2005

D No : EQL-161

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY 3 TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD.,
SAMAEDAM, BANGKHUNTHIAN,
BANGKOK 10150

CALIBRATED BY H CHAICHARN CH.
~ CALIBRATION DATE 2 26-Aug-25
APPROVED BY 3 /
PRASERT D.
ISSUED DATE H 28-Aug-25
RECEIVED DATE A 26-Aug-25

PAGE:10F2

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

@ QUALITY CALIBRATION CO., LTD.
=

F-GOI0 REV : 03

CERTIFICATE No : 25T8754 PAGE:2OF2

Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UFE 500

ID No : EQL-161 SIN : G512.2005
RECEIVED DATE H 26-Aug-25 CALIBRATION DATE : 26-Aug-25
AMBIENT TEMPERATURE : 25°CE1:2C RELATIVE HUMIDITY : 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6849323 25T5342 18-Jun-26
. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

—

»

&~ w

LAy

3 Overall Ambient Temperature around the Chamber (°C) variation : 1

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L*H): 56*40*48 cm

CHAMBER PERFORMANCE
Calibration Average Temperature Temperature Overall
Point All Position Stability Uniformity Variation
TS (€0 €0 &0 &) €0
104.0 104.11 0.10 0.88 0.97
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (E3C)
104.5 104.5 104.15 | 104.14 | 104.25 | 103.95 | 103.64 | 104.12 | 104.46 | 104.06 | 104.24 0.38

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

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

5%
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Part1: &qeynnsTiiusang (Service Contact)
part2: anafugiuvasaiaciia (Details of Instrument)
o o iy o Part3: ATATHAIAINATY
N ‘3@ Lla un ‘3:@ 'iﬂ iCA| L‘ﬁ\j 1.' NAU Part4: sgazduaALRYIIEIIUNANISTWY3IA1S Preventive Maintenance
41 dusaunsudnig
42  swnuxanstiuinng

. M Part5: fayaaduauus unaila (General Technical Support)
Preve nt|Ve M a l ntena nce 5.1 Care and Maintenance

5.1.1 Ms1595AE 'l ( Basic maintenance)
5.1.2 General error message

Customer Name: 3N WA ma Adn
Product - Distillation Unit
Brand © GERHARDT
Model : Vapodest 30
Serial number : GER003718

€ Gerhardt

Analytical Systems
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% CG SCIENTIFIC CO., LTD.

Part 3: Operational Qualification (0Q)
3.1 AnAdeUANIWIAGDY

1. ﬁryfmmﬁﬂ”u%mi (Service Contact)

FRONT
wihsaugn UdEY wmav wa rn " o1z o9
ﬁag‘ i 30,32 wouwszwi 2 waw 63 uwauANsh YAV NYUITADU niqm;v;m‘mm 10150
Tnsdwi’ N B
Buwa : 0 "
uARafaG : .
do- wwana AML NTAUA FURVNY . .
sumla - ) . .
Tnsdwd  : 02-893-4211-17 - B :
Swa ] lab_center@testtech.co.th i
4
Aryannsusmsaiuau 1 ehidod s -
Asai 1 5ui 19 flunAu 2568 3 ::
AT 2 Ui ' s
ESER U R 2
No Description FAIL N/A

2. ﬁaqaﬂugwwaqm%mﬁa (Details of Instrument)
21 swaudvamdosdo (Instrument Description)

PASS
1. Quick clamping device with wedge ™ O O
2. Kjeldatherm digestion tube m| O
3. Holder for steam inlet tubing ™ | a
Ussiaviedosile  : Distillation Unit 4. PTFP-Inlet tubing, steam ™ O O
WARAMIA : GERHARDT 5. Viton-cone | O O
U H Vapodest 30 6. Clamping for glassware [ O O
WNUADIATY GER003718 . 7. Screw cap GL18 with silicone seal | O
winulawAgiel EQL-062 8. PTFP-Inlet tubing, NaOH O O
= - S 9. PP-Distributor with PP-threaded joint [ O a
10.  Distribution head, PP O O
. 11.  Screw cap GL32 with silicone seal ™ O O
22 deniums 12.  Distillation condenser 4| O O
Gi'm‘llumivh PM Tow ; 13.  Screw cap GL14 with plastic screw connection ™ O O
Fo-uwana : AMIUaNS Tl 14.  Display (] O
gumile 3enns . 15.  Keyboard, chemical-resistant O O
uWun 3 udmsnasseIY 16.  Main switch, green | O O
“hy : vimswdimsen 17.  Ventilation valve ™M O O
— 18.  Distillate outlet tubing | O O
19.  Erlenmeyer flask | (m} O
20.  Platfrom ™ O O
21.  Drip tray ) O O



REAR

z
o

NN WN S

Description

Diaphragm pump NaOH
Diaphragm pump H3BO;
Diaphragm pump H,O for steam generator
Diaphragm pump H,O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam
Magnetic valve with pressure control
Pinch-solenoid valve, shut-off
Verprene-tubing 4x8 mm.
Verprene-tubing 4x8 mm.

Non-return valve for diaphragm pumps
Tubing reduction PP 51x10x5 mm.
Silicone tubing 4x7 mm.

Silicone tubing 4x7 mm.

Silicone -tubing 4x7 mm.
Verprene-tubing 8x12 mm.

Verprene tubing 4x7 mm.

Silicone tubing 4x7 mm.

Ventilation glass

Novoprene-tubing 4.8x8 mm.

Tubing reduction

Silicone tubing 6x10 mm.
PP-distributor with PP-thread
SKT-valve (built in with brass fitting)
Silicone tubing 8x16x80 mm.

Steam generator

PTFE-inlet tubing NaOH

Silicone tubing 8x16 for cooling water inlet
Silicone tubing 8x16 for cooling water outlet
Viton-tubing 6x12*50 mm.

Silicone tubing 4x7 mm.

uSun 3 Tououdiwa 3ia

% CG SCIENTIFIC CO., LTD.

PASS

ORRRERRNRERANNNNNNOONRRRRRAORRRON

FAIL N/A
O 0
O ]
O O
O O
O O
O ]
O O
O O
O O
O O
O O
] O
O O
O
O 4]
O O
O O
O O
O 0
O O
O O
O O
O (]
O O
O O
O O
O O
O O
O O
O O
O O
O

*Vap40
*Vap30,40

*Vap30, 40
Option

*Vap30,40
*Vap30,40
*Vap40

Option

*Vap30,40
*Vap30,40

Option

s1UAvdNANISaSIAADL
41 dunaunisudnig
aadauszuu Wi (Electrical Test)

s uundWinweaeiasduns st
nszualwi T

AsIAFaUANINLATAY (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor
Steam generator
Tubing

Viton cone

f35238au Function N153%iN91U (The FunctionTest)

4.2

STUUATNUAAUANANNGAUYDY Steam
ssuumsidianiigh Sample Tube

srwunsiiin NaOH

swums Suction ¢a Sample Tube uas Receiver

sivunan1stiiuinns
1. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz

Norminal current

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet
Control Temperature

1.2 OPTICALTEST VAP 30
Screw cap GL14
Screw cap GL18
Screw cap GL32
Distillation Head
Condensor
Viton Cone
Ventilation Valve
Micro Switch Sample

N

. SYSTEM COOLING WATER INLET
Cooling Water Inlet
Cooling Water Outlet
Flow control valveO

usSun 83 Tvuoudwa Siia

% CG SCIENTIFIC CO., LTD.

PASS
|

PASS

NENEE RNEENNEEER

@@§

AEEE

NENNEEEEEE

REEE

FAIL Remark
m|
D —
FAIL Remark
O
O
O
O
O
O
O
O
FAIL Remark
O
O
O
O
FAIL Remark
O
O
FAIL Remark
m}
O
O
FAIL Remark
O
O
O
O
O
D S
D - il
O
FAIL Remark
O
O
O



Remark :

3. SYSTEM CONTROL

o

Key Board
Display
ProgramO
Adding H,O
Adding NaOH
Adding H3BO3
Suction Sample

SYSTEM DISTILLATION

Boiler
Level Sensor

Neoprene-Tubing

Solenoid Valve Shut-Off
Solenoid Valve Steam

Excess Pressure Detector

Ventilation Valve
Heater

PUMPE
Pump H,0 Steam

- Non-Return Valve

Pump H,0 Sample

- Non-Return Valve

Pump NaOH

- Non-Return Valve

Pump H3BO4

- Non-Return Valve

Pump suction

Addition H,0
Addition NaOH
Addition H3BO3
Reaction Time
Distillation Time
Steam Capacity
Suction Time

The Instrument is in perfect technical shape

. THE FOLLOWING PROGRAM RUN

0-99 sec.
0-99 sec.
0-99 sec.
0-99 min
0-99 min
30%-100%
0-99 sec.

G

NNNNNENEE RNONAREEE

N0 8 B ® &

NEREEOEEE

usun §3 Tsuoudwa Jria
CG SCIENTIFIC CO., LTD.

FAIL Remark
O

O

O

D ’Va_pBO,d()
O S
D 'Vap4;) 7
O *Vap30,40
FAIL Remark
O

O

O

D =y
O

D i

O

O
FAIL Remark
O

O

O

O N/A
D ol
FAIL Remark
O

O

O N/A
D -
D ==
m|

D — ——
O

4.2 Error Code

G

The micro-processor continually surveys all the functions of the

distillation system. As soon as an

error arises it is shown on the

display and accompanied by an acoustic signal.

Error message

Measures

No tap water

Check cooling water inlet for

blockages. —p ‘

Ensure the tap is turned on

No sample tube

Insert tube — .

Check chemicals

Check set of tanks — -

Low water H
Press Enter

Check the water inlet distilled
o — =

Filtling
Steam generator

This i as
soon as steam generator is
filled

After the above i errors are , the

message is displayed.

Error message

Sto P .No.
P Prog.No.x 1|0y
continue=Enter

Measures

Enter = continue of interrupted
ram
Reset = Standby-mode

Other error messages

Error message

Measures

[Walt for stea

M. di

™ fel as soon
J as stand-by is reached

Add sol. > 1mln) Check prog 2
Continue=Enter Enter=continue of interrupted
program

Reset=Standby-mode

Program
undefined

] Check programming

—

Excess steam
pressure

Switch the system off and call
) service

[ Sensor error

Switch the system off and call
w service

uSun 3 Tvuoudiwa Jia
CG SCIENTIFIC CO,, LTD.
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