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EQUIPMENT : ION SPECIFIC ELECTRODE

MANUFACTURER : HEWETT PACKARD

MODEL : ISE

SERIAL No.

RECEIVED DATE

CALIBRATED DATE

EXPIRY DATE

1. CALIBRATION

1.1 OPTICAL : CHECK THAT PMT EHT IS WITHIN THE NORMAL OPERATING RANGE FOR SELECTED HC LAMP

     FOR COPPER AT 324.5 nm, 4 mA, 0.5 nm SLIT WIDTH,EHT = 246.6V.

1.2 ANALYTICAL PERFORMANCE

1.2.1 STANDARD SOLUTION COPPER FROM HIGHT- PURITY STANDARD CHEM SERVICE CO.,LTD.

1.2.2 CONDITLONS

POSIITIVE ION : 26.19 nm FUEL FLOW RATE (ACETYLENE) : 1.8  l/min

NEGATIVE ION : 28.30 nm OXIDANT FLOW RATE (AIR) : 12.3 l/min

Certificate of Calibration

NEGATIVE ION : 28.30 nm OXIDANT FLOW RATE (AIR) : 12.3 l/min

2. CHECK

INTERLOCK AND MICRO SWITCHES PASS FAIL

EXTERNAL OPTICAL SURFACES PASS FAIL

SENSITIVITY PASS FAIL

3. CLEAN & CHANGE

 CHANGE O-RINGS AND SEALS IN THE SPRAY CHAMBER.

 CLEAN THE SPRAY CHAMBER, LIQUID TRAP.

 CLEAN EXTERNALOPTICAL SURFACES.

This report certificates that all calibration equipment used in the test is traceable to Quest supervision and calibration

procedure and applies only to the unit under EQUIPMENT above.

This report must not be reproduced except in its without the written approval of Science and Technology calibration 

(ASIA)., PTE (HONGKONG) / 15 Austin Avenu, THT Kowloon, Hongkong.Tel./Fax 852-23115225

REMARK

PASS

PASS

PASS

SPECIFICATIONCONCENTRATION

(ppm)

1

3

> 0.08 0.144

0.420

0.704

(ABS)

> 0.26

> 0.48

READ

(ABS)

5

Calibrated by FFFFFFF.FFFFFFFFFCalibrated by FFFFFFF.FFFFFFFFF
     ( Lee David. Technical Engineer )

16290

December 20, 2022 

December 21, 2022 

December 19, 2023 

:

:

:

:





















































Location: - Site ID: - Date: 16 Oct 23

Sampler: TE-5000 TSP Serial No: 3269 Tech: Tong.P

27.80 706.1

76.1 297.7

27.30 693.4

75.0 297.0

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.50 1.678 59.7 57.58   Slope: 35.4041
    2 6.30 1.539 55.4 53.43 -2.1709

    3 5.20 1.399 47.9 46.20 0.9834

    4 4.50 1.302 43.7 42.15

    5 3.10 1.112 40.1 38.68 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 49.4

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Sample Time (Hrs):

70941.84699

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2009.073133

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.395189676

49.26517152

     Calculations

Average Flow Calculation m3/min

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

TE-5000 TSP Sampler Verification
TSP High Volume Sampler









Location: - Site ID: - Date: 16 Oct 23

Sampler: TE-5000 TSP Serial No: 3270 Tech: Tong.P

27.60 701.0

76.0 297.6

27.50 698.5

74.8 296.9

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.80 1.705 60.1 57.76   Slope: 28.1557
    2 6.00 1.497 57.2 54.97 11.0629

    3 5.30 1.407 53.4 51.32 0.9717

    4 4.50 1.297 49.7 47.77

    5 3.90 1.209 45.6 43.83 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 53.2

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.421779972

50.2040944

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72293.89593

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2047.36316

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler









CERTIFICATION OF NIST (NBS

DRYCAL CELL VOLUME CERTIFICATION

The Dry Cal 

is neither required nor possible

flow measuring cell and the accuracy of the internal computer)s crystal clock.

Verification of NIST traceability therefore depends upon verification of these

dimensions. 

BIOS International certifies that the following

against NIST-traceable measuring instruments which are periodically checke by

approved testing laboratories:

* Cell DC-1L Serial Number ______ I.D.0.3665 inch

* Cell DC-1S Serial Number

* Cell DC-1H Serial Number ______ I.D.1.7495 inch

Encoder Length 1.000 inches

 Certified with Mitutoyo Master Gage locks

Date: cember

By    _____________________________________

CERTIFICATION OF NIST (NBS) TRACEABILITY

DRYCAL CELL VOLUME CERTIFICATION 

 DC-1 and DC-2M are true primary flow standards:

possible as accuracy is dependent upon the 

flow measuring cell and the accuracy of the internal computer)s crystal clock.

Verification of IST traceability therefore depends upon verification of these

IOS International certifies that the following Dry Cal products have been

traceable measuring instruments which are periodically checke by

laboratories:- 

1L Serial Number  ______ I.D.0.3665 inch + 0.0005 inch

1S Serial Number 451     I.D.0.9445 inch + 0.001 

1H Serial Number  ______ I.D.1.7495 inch + 0.001 inch

Encoder Length 1.000 inches + 0.001 inch 

Certifie with Mitutoyo Master Gage Blocks NIST Test Number 733/016498

10 December 

y    _____________________________________ 

) TRACEA ILITY 

 

standards: Calibration 

dimensions of the 

flow measuring cell and the accuracy of the internal computer)s crystal clock. 

Verification of IST traceability therefore depends upon verification of these 

products have been tested 

traceable measuring instruments which are periodically checked by 

0.0005 inch 

 inch 

0.001 inch 

IST Test umber 733/016498-88 

20 2022     Expiry Date:     9 December  2023



Location: - Site ID: - Date: 16 Oct 23

Sampler: TE-5000 TSP Serial No: 3271 Tech: Tong.P

27.20 690.9

75.8. 255.4

27.50 698.5

75.0 297.0

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.80 1.827 61.5 63.34   Slope: 31.5959
    2 6.70 1.694 57.7 59.43 5.8641

    3 5.90 1.590 54.3 55.93 0.9885

    4 4.40 1.374 49.5 50.98

    5 3.80 1.278 43.6 44.91 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 53.3

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.434856906

50.66585053

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72958.82476

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2066.193944

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3183 Tech: Tong P.

27.02 686.3

75.3 297.1

26.70 678.2

76.1 297.5

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.45 1.287 60.5 39.80 36.1461

2 7.75 1.167 55.3 36.38 -6.1754

3 6.50 1.069 50.7 33.36 0.9935

4 5.75 1.006 45.3 29.80     SFR 1.115

5 4.60 0.901 39.6 26.05     SSP 51.87

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.3

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1573.23038

Total flow over sample (CFM)

55550.76473

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.092521097
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Calibration Test Report 
Report No: EN-202306010 

Date: 10-June-2023 
Instrument description : Flue gas Analyzer 
Instrument SN  : 4467  
Model   : E4500-S 
Manufacture  : E-INSTRUMENTS  
Customer Name  : CEM Technology Thailand Co., Ltd. 
Customer address : 31/8 Moo 13, Rai Khing, Sam Phran, Nakhon Pathom 73210 
 
 
Total page of Calibration : 2 pages 
Parameter of Calibration : Gas Calibration (Oxygen, Carbon Monoxide, Nitric Oxide, Sulphur Dioxide, 
     Nitrogen Dioxide) 
Calibration Date  : 10 June 2023  

 
Ambient condition   Measurement Unit 

Ambient Temperature  25 ± 5 ºC 
Flue gas Temperature  25 ± 5 ºC 
Humidity    55 ± 10 %RH 

 
Prob:     Type: Flue Prob SN: N/A 
Cell Type: AAC SE15  Type: O2 

  AAC SE12   CO 
  AAC SE10   NO 
  AAC SE14   NO2 
  AAC SE13   SO2 
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Standard References 

Standard Cylinder Number Expiration Date 

Oxygen (O2) 19.98 % Vol CC5078523 Dec 11, 2025 
Carbon Monoxide (CO) 4535 ppm EB0129027 Oct 29, 2027 
Nitric Oxide (NO) 55.47 ppm EB0129027 Oct 29, 2027 
Sulphur Dioxide (SO2) 55.11 ppm EB0129027 Oct 29, 2027 
Nitrogen Dioxide (NO2) 55.47 ppm EB0129027 Oct 29, 2027 

 

Calibration Results  

Certificate Number Reference Reading Error % Error 
Measurement 

Unit 
Oxygen (O2)  19.98 %Vol 19.99  0.01  0.1 %Vol 
Carbon Monoxide (CO)  1000 ppm Dilution 995.8 -4.20 -0.4 ppm 
Nitric Oxide (NO)  55.47 ppm 55.3 -0.17 -0.3 ppm 
Sulphur Dioxide (SO2)  55.11 ppm  54.6 -0.51 -0.9 ppm 
Nitrogen Dioxide (NO2)  55.47 ppm 55.2 -0.27 -0.5 ppm 

 

 

 

 

 

 Calibration by                       Approve by 

 

     Mr. Kittisak Junsangwattana                  Mr. Pasagorn Samol 
                Technician                    Technician Manager 
 




