
 

 
 
  
 
 
 
 
 
 
 
 

ภาคผนวกที่ 4 
สรุปเอกสารสอบเทียบอุปกรณเครื่องมอื 

 
 
 
 
 
 
 

เอกสารการสอบเทียบเครื่องมือตรวจวัดระดับเสียงในบรรยากาศ 
 

 





























CCertificate of Calibration
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Calibration Report

เอกสารการสอบเทียบเครื่องมือตรวจวัดคุณภาพอากาศในบรรยากาศ 
 

 













- Site ID: - Date: 2 October 2023
Sampler: TE-6070 PM10 Serial No: 3245 Tech: Tong P.

27.50 698.5
75.2 297.0
26.48 672.6
76.0 297.4

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 9.35 1.269 60.0 39.12 36.6800
2 7.65 1.149 55.4 36.12 -6.6541
3 6.55 1.064 50.9 33.19 0.9908
4 5.70 0.993 45.5 29.67     SFR 1.086
5 4.65 0.898 39.4 25.69     SSP 50.91

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): 50.2
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 us

Average Press. (in Hg):

Qstd Slope:
Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.091533108

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

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

 of sampler flow: 

# of Observations:

Model:
Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1571.807676
Total flow over sample (CFM)

55500.52903



- Site ID: - Date: 2 October 2023
Sampler: TE-6070 PM10 Serial No: 3482 Tech: Tong P.

26.65 676.9
75.3 297.1
26.50 673.1
76.3 297.6

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 9.65 1.310 60.5 40.08 34.0516
2 7.50 1.156 55.5 36.77 -3.5657
3 6.45 1.072 50.6 33.52 0.9827
4 5.35 0.978 45.8 30.34     SFR 1.122
5 4.60 0.907 39.4 26.10     SSP 52.27

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): 50.4
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 us

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

 of sampler flow: 

# of Observations:

Model:
Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1567.955756
Total flow over sample (CFM)

55364.51773

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)

1.088858164

Calibrated Date : 9-Feb-22 Certificate No. :

Page :

Analyzer Instruments

Analyzer Type : THC Analyzer Manufacturer :

Model : 51 Serial No. :

Environmental

Temperature : 25.2 ˚C

Humidity : 52.8 %RH

Calibration System

Calibrator Units

Gas Calibration : Thermo Environmental Zero Air Generator :

Model : 146C Model : 701

Serial No. : 514811458 Serial No. :

Standard Gas

Propane Conc. : 150 ppm Cylinder No. :

Expire Date :

Calibration Check

Expected Value

(ppm)

Reading Value

(ppm)

THC 0.00 153.80

THC 0.00 150.00

Calibrated by : 

(Mr. Tong Puima)

0.00 0.00 150.00 0.00

Before

0.04 0.04 150.00 2.53

After

179

21W281046

26-Sep-25

Gas

Zero Span

Reading Value

(ppm)

Drift 

(%)

Expected Value

(ppm)

Drift 

(%)

Certificate of Analyzer Performance Testing

0222-089

1/1

Thermo Environmental

51HT-73244-373

API

0.00

150.00

0.04

153.80

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

0.00 150.00

R
e
a
d
in

g
 (

p
p
m

)

Reference Value

Single point calibration (THC)

เชิงเส้น (After) เชิงเส้น (Before)



Calibrated Date : 8-Mar-22 Certificate No. :

Page :

Analyzer Instruments

Analyzer Type : THC Analyzer Manufacturer :

Model : 8800 Serial No. :

Environmental

Temperature : 26.1 ˚C

Humidity : 54.6 %RH

Calibration System

Calibrator Units

Gas Calibration : Thermo Environmental Zero Air Generator :

Model : 146C Model : 701

Serial No. : 514811458 Serial No. :

Standard Gas

Propane Conc. : 150 ppm Cylinder No. :

Expire Date :

Calibration Check

Expected Value

(ppm)

Reading Value

(ppm)

THC 0.00 152.40

THC 0.00 150.00

Calibrated by : 

(Mr. Tong Puima)

0.00 0.00 150.00 0.00

Before

0.03 0.03 150.00 1.60

After

179

21W281046

26-Sep-25

Gas

Zero Span

Reading Value

(ppm)

Drift 

(%)

Expected Value

(ppm)

Drift 

(%)

Certificate of Analyzer Performance Testing

0322-067

1/1

Thermo Environmental

0500710288

API

0.00

150.00

0.03

152.40

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

0.00 150.00

R
e
a
d
in

g
 (

p
p
m

)

Reference Value

Single point calibration (THC)

เชิงเส้น (After) เชิงเส้น (Before)









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: 3272 Tech: Tong.P

27.00 685.8
76.0 297.6
27.00 685.8
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 6.80 1.575 62.1 59.03   Slope: 39.9337
    2 5.50 1.418 58.4 55.51 -2.7031
    3 4.40 1.269 50.6 48.10 0.9857
    4 4.00 1.211 48.7 46.29
    5 3.50 1.133 43.5 41.35 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 52.7
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):

67239.34358

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

1904.218235

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

1.322373774

46.69398859

     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















Calibrated Date : 6-Apr-22 Certificate No. :

Page :

Analyzer Instruments

Analyzer Type : NO/NO2/Nox Analyzer Manufacturer :

Model : 42C Serial No. :

Environmental

Temperature : 25.4 ˚C
Humidity : 52.3 %RH

Calibration System

Calibrator Units

Gas Calibration : Thermo Environmental Zero Air Generator :

Model : 146C Model : 701

Serial No. : 514811458 Serial No. :

Standard Gas

NO Conc. : 2 ppm Cylinder No. :

SO2 Conc. : 2 ppm Expire Date :

CO Conc. : 50 ppm

Calibration Check

Expected Value

(ppm)

Reading Value

(ppm)

NO 0.000 1.991

NOx 0.000 2.012

NO 0.000 2.000

NOx 0.000 2.000

Calibrated by : 

(Mr. Tong Piima)

Afer

0.000 0.00 2.000 0.00

0.000 0.00 2.000 0.00

0.012 0.01 2.000 0.60

179

CC750227

21-Nov-23

Before

0.008 0.01 2.000 -0.45

Gas

Zero Span

Reading Value

(ppm)

Drift 

(%)

Expected Value

(ppm)

Drift 

(%)

API

Certificate of Analyzer Performance Testing

0422-055

1/1

Thermo Environmental

72454-371

0.000 

2.000 

0.008 

1.991 

0.000
0.500
1.000
1.500
2.000
2.500

0.000 2.000

Re
ad

ing
 (p

pm
) 

Reference Value 

Single point calibration (NO) 

เชิงเส้น (After) เชิงเส้น (Before) 

(Mr. TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTong Piima)







Calibrated Date : 16-Sep-21 Certificate No. :

Page :

Analyzer Instruments

Analyzer Type : SO2 Analyzer Manufacturer :

Model : 43C Serial No. :

Environmental

Temperature : 26.3 ˚C
Humidity : 51.7 %RH

Calibration System

Calibrator Units

Gas Calibration : Thermo Environmental Zero Air Generator :

Model : 146C Model : 701

Serial No. : 514811458 Serial No. :

Standard Gas

NO Conc. : 2 ppm Cylinder No. :

SO2 Conc. : 2 ppm Expire Date :

CO Conc. : 50 ppm

Calibration Check

Expected Value

(ppm)

Reading Value

(ppm)

SO2 0.000 1.987

SO2 0.000 2.000

Calibrated by : 

API

(Mr. Tong Piima)

Certificate of Analyzer Performance Testing

0921-062

1/1

Thermo Environmental

70852-367

Afer

179

CC750227

21-Nov-23

Gas

Zero Span

Reading Value

(ppm)

Drift 

(%)

Expected Value

(ppm)

Drift 

(%)

Before

0.036 0.04 2.000 -0.65

0.000 0.00 2.000 0.00

0.000 

2.000 

0.036 

1.987 

0.000

0.500

1.000

1.500

2.000

2.500

0.000 2.000

Re
ad

ing
 (p

pm
) 

Reference Value 

Single point calibration (SO2) 

เชิงเส้น (After) เชิงเส้น (Before) 

(Mr. TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTong Piima)





เอกสารการสอบเทียบเครื่องมือตรวจวัดความสั่นสะเทือน 
 

 













 

        เอกสารการสอบเทียบเครื่องมือตรวจวัดคุณภาพน้ำ  



 

 
 
  
 
 
 
 
 
 
 
 

ภาคผนวกที่ 4 
สรุปเอกสารสอบเทียบอุปกรณเครื่องมอื 

 
 
 
 
 
 
 
















































