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   RP/P040/24/APR-MAY/ENVI/CAL.DOC 

ตารางสรุปรายการเอกสารสอบเทียบความถูกต(องของเคร่ืองมือเก็บตัวอย.าง 
และเคร่ืองมือตรวจวิเคราะห5คุณภาพสิ่งแวดล(อม 

 

ดัชนีการตรวจวัด 
เครื่องมือเก็บตัวอย.าง เครื่องมือตรวจวิเคราะห5 

ชื่อเครื่องมือ ชื่อเครื่องมือ 
1. คุณภาพอากาศในบรรยากาศ   

Total Suspended Particulate High Volume Air Sampler No. B12, B21, B23, B34 Digital Balance 
Sulfur Dioxide Personal Pump SKC No. B01, B02, B04, B12 

Rotameter No. L-B04 
Spectrophotometer 

Hydrogen Sulfide Personal Pump SKC No. B01, B02, B04, B12 
Rotameter No. L-B04 

Spectrophotometer 

Carbon Monoxide Personal Pump SKC No. B05, B33, B35, B54 
Rotameter No. L-B04 

IR 

Methyl Mercaptan Personal Pump SKC No. B07, B09, B10, B11 
Rotameter No. L-B04 

GC/FPD 

Dimethyl Disulfide Personal Pump SKC No. B07, B09, B10, B11 
Rotameter No. L-B04 

GC/FPD 

Nitrogen Dioxide NO/NO2/NOx Analyzer No. B03, B14, B19, B21 NO/NO2/NOx Analyzer No. B03, B14, B19, B21 
2. ระดับเสียงในบรรยากาศ 

Leq 24 hr, L90 24 hr, Lmax และ Ldn      

     

 
Acoustic Calibrator 
Sound Level Meter No. ACO- B15, B39, R55 

 
- 

3. คุณภาพอากาศจากปล.อง   
Total Suspended Particulate Console No. B05, R05 

Pitot Tube No. B35, B49  
Digital Balance 

Carbon Monoxide Personal Pump SKC No. B79 
Rotameter No. H-B08 

IR 

Sulfur Dioxide Personal Pump SKC No. B75, B86 
Rotameter No. H-B08 

- 

Oxides of Nitrogen Vacuum Gauge Spectrophotometer 
Hydrogen Sulfide Personal Pump SKC No. B75, B79, B88 

Rotameter No. H-B08 
- 

Chlorine Personal Pump SKC No. B40 
Rotameter No. H-B08 

IC 

Dimethyl Disulfide Personal Pump SKC No. B79, B88 
Rotameter No. L-B08 

GC/PFPD 

Methyl Mercaptan Personal Pump SKC No. B79, B88 
Rotameter No. L-B08 

GC/PFPD 

4. คุณภาพอากาศในสถานประกอบการ   
Sodium Hydroxide Personal Pump SKC No. B20, B64 

Rotameter No. H-B07 
- 

Hydrogen Sulfide Personal Pump SKC No. B13, B53 
Rotameter No. L-B07 

IC 

Sulfur Dioxide Personal Pump SKC No. B52 
Rotameter No. H-B07 

- 
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Company Name:

Address:

User Name:
K.Waraphon 

Phoowat
WO-02463710

Telephone No.: 083-033-6758 IR1107-2023

Date PM Performed:

(DD-MMM-YYYY)

Scope

General Instructions:

PM Number : 1 of 1

30-Aug-2023
Next PM Due Date:

(DD-MMM-YYYY)
30-Aug-2024

Certificate Number:

Spectrum BX Preventive Maintenance (PM)

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

7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol, 

Chatuchak,Bangkok 10900

WO Number :

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by 

inspecting and replacing any worn or damaged parts. This service should only be performed by a trained 

representative of PerkinElmer. 

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum 

Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

The customer should save their method before the PM begins.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to 

starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis  

should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the 

PM sticker and instrument logbook as required.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to 

starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis 

or calibration, including a current back-up of system software and/or data files. The completed document should be 

signed by an authorized PerkinElmer and customer representative and left with the customer.

Update the PM sticker and instrument logbook as required.

This document contains proprietary information that is protected by copyright.  All rights are reserved. 

No part of this publication may be reproduced in any form whatsoever or translated into any language  without  the  

prior,  written  permission  of  PerkinElmer,  Inc. Copyright  © 2013 PerkinElmer, Inc

Copyright Information

Customer Support 

Engineer:
Tanongsak

General Instructions:
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Trademarks

Spectrum BX 70366 5.3.1 Std

N0171159 Desiccant 2 NA

Parts Included with the PM

Software Version Configuration NotesSerial #

NA

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected 

by law.  PerkinElmer is a registered trademark of PerkinElmer, Inc.  All other trademarks and registered trademarks 

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. 

Component / Specific 

Model

Part Number (if 

applicable)
Description Quantity

Batch/Lot/SN 

#
Expiration Date 

(MM/YY)

Component List

KBr B/S

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with 

regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a 

particular purpose. 

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this 

document.

Parts Lists

Page 2     .             

ภาคผนวก ง-2 หน้า 18/183



1.  General:

2.  Mechanical:

☒    Purge seals

3.  Electronics Check:

Specification

☒    Energy

Energy

Specification Value

NA 14962.00

Procedure Checklist
Use (X) to check off those steps in the checklist that have been completed.

End Stop

☒    Zero Path

Zero Path

Specification Value

Specification Value

+/- 50

+/- 20 3.00

3.00

☒    Laser Output

☒    EndStop

☒    Optical Unit Windows

☒    Mirror

☒    Motors including Electronics unit fan

☒    Change Desiccant

☒    Source and Source Mirror

☒    Beam splitter

1000, Paragon, RX or BX 

Laser Output
16 +/- 1

Value

15.88

Laser Gain

3.53
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 Signal to Noise Ratio 

Certified Value (cm-1) Difference (cm-1)

3082.22 0.14

3060.14 0.12

1601.38 -0.03

1583.04 -0.26

1028.42 -0.10

☒    Gain

Gain

Specification Value

Less than +/- 9.5 7.10 / -8.56

+/- 0.5

+/- 0.5

+/- 0.5

Value

3082.08

3060.02

1601.41

1583.30

1028.52

☒    Match

Match

Specification Value

NA 3.38

Specification

+/- 0.5

+/- 0.5

DTGS (MIR) 3282.99

Detector Type   Typical SNR

☒    Wavenumber Calibrate

☒    Signal to Noise Ratio (SNR) – (Record typical SNR Value).

3.  Performance Test:

4.  Wavenumber Calibrate:

Page 4     .             
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6.  Review:

☒   Discuss recommended customer-supplied materials to have on hand

☒   Attach PM sticker.

☐   Update Logbook.

Additional Comments Regarding the PM

Additional Comments

(DD-MMM-YYYY)

30-Aug-2023

☒   Reset desiccant and service intervals on maintenance dialog.

☒   Review with the customer PM work performed.

☒   Review with the customer routine maintenance procedures.

Date:

(DD-MMM-YYYY)

30-Aug-2023

Date:

Authorized Customer Representative:

Authorized PerkinElmer Representative:

Review of Preventive Maintenance:

 Passes 
☒

    Fails  
☐

 the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for  FTIR have 

been completed.

Review
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Company Name:

Address:

User Name:
K.Waraphon 

Phoowat
WO-02463710

Telephone No.: 083-033-6758 IR1107-2023

Date PM Performed:

(DD-MMM-YYYY)

Scope

General Instructions:

PM Number : 1 of 1

30-Aug-2023
Next PM Due Date:

(DD-MMM-YYYY)
30-Aug-2024

Certificate Number:

Spectrum BX Preventive Maintenance (PM)

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

7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol, 

Chatuchak,Bangkok 10900

WO Number :

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by 

inspecting and replacing any worn or damaged parts. This service should only be performed by a trained 

representative of PerkinElmer. 

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum 

Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

The customer should save their method before the PM begins.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to 

starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis  

should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the 

PM sticker and instrument logbook as required.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to 

starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis 

or calibration, including a current back-up of system software and/or data files. The completed document should be 

signed by an authorized PerkinElmer and customer representative and left with the customer.

Update the PM sticker and instrument logbook as required.

This document contains proprietary information that is protected by copyright.  All rights are reserved. 

No part of this publication may be reproduced in any form whatsoever or translated into any language  without  the  

prior,  written  permission  of  PerkinElmer,  Inc. Copyright  © 2013 PerkinElmer, Inc

Copyright Information

Customer Support 

Engineer:
Tanongsak

General Instructions:
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Trademarks

Spectrum BX 70366 5.3.1 Std

N0171159 Desiccant 2 NA

Parts Included with the PM

Software Version Configuration NotesSerial #

NA

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected 

by law.  PerkinElmer is a registered trademark of PerkinElmer, Inc.  All other trademarks and registered trademarks 

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. 

Component / Specific 

Model

Part Number (if 

applicable)
Description Quantity

Batch/Lot/SN 

#
Expiration Date 

(MM/YY)

Component List

KBr B/S

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with 

regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a 

particular purpose. 

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this 

document.

Parts Lists
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1.  General:

2.  Mechanical:

☒    Purge seals

3.  Electronics Check:

Specification

☒    Energy

Energy

Specification Value

NA 14962.00

Procedure Checklist
Use (X) to check off those steps in the checklist that have been completed.

End Stop

☒    Zero Path

Zero Path

Specification Value

Specification Value

+/- 50

+/- 20 3.00

3.00

☒    Laser Output

☒    EndStop

☒    Optical Unit Windows

☒    Mirror

☒    Motors including Electronics unit fan

☒    Change Desiccant

☒    Source and Source Mirror

☒    Beam splitter

1000, Paragon, RX or BX 

Laser Output
16 +/- 1

Value

15.88

Laser Gain

3.53
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 Signal to Noise Ratio 

Certified Value (cm-1) Difference (cm-1)

3082.22 0.14

3060.14 0.12

1601.38 -0.03

1583.04 -0.26

1028.42 -0.10

☒    Gain

Gain

Specification Value

Less than +/- 9.5 7.10 / -8.56

+/- 0.5

+/- 0.5

+/- 0.5

Value

3082.08

3060.02

1601.41

1583.30

1028.52

☒    Match

Match

Specification Value

NA 3.38

Specification

+/- 0.5

+/- 0.5

DTGS (MIR) 3282.99

Detector Type   Typical SNR

☒    Wavenumber Calibrate

☒    Signal to Noise Ratio (SNR) – (Record typical SNR Value).

3.  Performance Test:

4.  Wavenumber Calibrate:
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6.  Review:

☒   Discuss recommended customer-supplied materials to have on hand

☒   Attach PM sticker.

☐   Update Logbook.

Additional Comments Regarding the PM

Additional Comments

(DD-MMM-YYYY)

30-Aug-2023

☒   Reset desiccant and service intervals on maintenance dialog.

☒   Review with the customer PM work performed.

☒   Review with the customer routine maintenance procedures.

Date:

(DD-MMM-YYYY)

30-Aug-2023

Date:

Authorized Customer Representative:

Authorized PerkinElmer Representative:

Review of Preventive Maintenance:

 Passes 
☒

    Fails  
☐

 the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for  FTIR have 

been completed.

Review
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CERTIFICATE OF CALIBRATION 
 
 
 
 

Name of Product: Sound Level Meter 

Model  ST-21D 

Serial Number:  

Specification: Class 2 

Conclusion: Pass 

Date of calibration:  

Due Date:  

 
 
 

Calibrated by: 
 
 

I. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in 

the Manual(s) or respectively surpass then, and applies only to the unit identified above. 
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 

III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 
 

1. Preliminary inspection： OK 

2. Type & serial No. of Microphone： AWA14421A-000329 

3. Adjustments to indicated sound levels： 

Type of Calibrator B&K 4231  

Sound Pressure Level 94.0 dB 

 
4. Measuring up limit： 138 dBA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 

electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 
 

Nominal 

frequency /Hz 

Frequency weighting / dB 
 

Nominal 

frequency /Hz 

Frequency weighting / dB 

A C Z A C Z 

20 -50.3 -6.1 -0.3 1000 0.1 0.0 0.0 

31.5 -39.5 -3.1 0.0 2000 1.3 -0.1 0.0 

63 -26.2 -0.8 0.0 4000 1.3 -0.6 0.0 

125 -16.2 -0.2 0.0 8000 -1.1 -3.1 -0.1 

250 -8.7 -0.1 0.0 12500 -11.0 -13.0 0.0 

500 -3.2 0.0 0.0 / / / / 

820790 

2024-01-14 

2025-01-13 

NO. 20240120110 
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6. Self-generated noise 

Microphone replaced by electrical input signal device 
 
 

25.0 dB(A) 26.2 dB(C) 33.3 dB(Z) 

7. F&S Weighting 
 

Rate of the F weighting decrease（dB/s） 35.1 

Rate of the S weighting decrease（dB/s） 4.4 

Deviation of F&S -0.1 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

Max error at 10dB steps upper reference sound level 0.1  dB 

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB 

Max error at 10dB steps below reference sound level 0.1 dB 

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB 

9. Tone burst response（A Weighting）： 

 

 

Single Toneburst duration /ms 
Toneburst response /dB 

LAFmax-LA LASmax-LA LAE-LA LAeqT-LA 

500 0.0 -4.0 -2.9 -7.0 

200 -1.0 -7.4 -6.9 -7.0 

2 -18.2 -26.9 -26.9 -7.0 

0.25 -27.1 / -36.1 -7.0 

 

10. Peak C sound level （500Hz）： 

 

Cycle One cycle nominal value Positive half nominal value Negative half nominal value 

LCpeak-LC(dB) 3.5 3.5 2.3 2.4 2.3 2.4 

 

11. Overload indication： Pass 

 
 

12. Statistical analysis function 

Sweep signal maximum indicated sound level: 123.0 dB  

Sweep amplitude: 40 dB 

Scan cycle time: 60 S；Measurement period: 180 S. 
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Items Measured value/dB 
Theoretical calculated 

value/dB 
Error/dB 

LAeq,T 113.3 113.4 -0.1 

L5 121.0 121.0 0.0 

L10 119.0 119.0 0.0 

L50 103.0 103.0 0.0 

L90 87.1 87.0 0.1 

L95 85.1 85.0 0.1 

 

Uncertainty of measurement results: 0.4 dB (k=2) 

 

Environment conditions
： 

 
 
 Air temperature：     20 ℃   

 Relative humidity：   50 ﹪  

 Static pressure：     101.8 kPa 

 

Test specifications: 

1. All Scarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab calibration 
procedure SMTP004-CA-152. 

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent 
capacitance within a tolerance of ±20%. 

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and 
pressure responses of the Sound Level Meter. 

 
 

References： 

IEC 61672-3 Sound Level Meters Part 3: Periodic tests 
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