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ar =Y o 2 :y = 6 =
nan15As2a AU aNE N WM Imgives Batch Type Furnace No.1 Taeldiwawasinusssuei (Natural Gas)

_ | BF1 s | )
BF1-TF2 BF1-TF1 Quenhing BF1-HF1 BF1-HF2
I‘lﬂﬁmsun‘lliﬁ |
|
318N15 Batch Type Furnace No.1 Arunsgu’ VLG
TF2 TF1 HF1 HF2

0, (Vol.%) 18.71 6.06 0.87 3.88 = =

! CO, (Vol.%) 1.30 8.24 11.4 9.70 - -
CO (ppm) 4 6 3 11 690 agflunguel

NO (ppm) 3 34 52 33 - -
NO, (ppm) 4.8 38.5 53.1 35.0 200 aglunouel
SO, (ppm) 1 1 1 0 60 aglunaust

Temp (°C) 114 392 835 631 - -

Excess Air’ (%) 817.0 44.4 4.3 22.6 = =

Eff. (%) 76.6 79.4 64.6 69.9 = -

o ° ' =
NUBLAR 1/U'§Hﬂ'lﬁﬂﬁﬂﬂ'§']\1€2mﬁ’mﬂ'i‘m W.A. 2549 1984 ﬂ’]ﬂuﬂﬂ‘]ﬂ%u’]m’uaﬂﬁ'ﬁﬁE]UUTME}"IF]"IH‘I’I‘SBU"IEJE]@ﬂ'i]"lﬂI‘iN']'u
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ot =} E74 J a & =
nansas1asaUsEansnwnswnludiuee Batch Type Furnace No.2 lagldidiwasniasssuyid (Natural Gas)

BF2-TF4 BF2-TF3 Qu::;ing BF2-HF3 BF2-HF4
hiftimvaenhiti)
318N13 Batch Type Furnace No.2 f»i'lmmg'\u’ NHBLR
TF4 TF3 HF3 HF4
0, (Vol.%) 8.16 12.28 5.55 3.44 - =
CO, (Vol.%) 7.26 4.94 8.75 9.95 - -
CO (ppm) 173 32 1 1 690 agflunasst
NO (ppm) 15 20 32 38 = —
NO, (ppm) 25.6 92 335 38.4 200 aglunoust
SO, (ppm) 0 0 1 1 60 agluinmuei
Temp (°C) 535 395 511 587 - -
Excess Air” (%) 63.5 140.8 35.9 19.6 = =
Eff. (%) 67.9 67.8 73.8 72.6 = —

< o s <
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as = F7) > o & a e =
uansngaaiauszansawnisinlusiuas Normalyzing Furnace Tagldimiwaeniasssuy (Natural Gas)

() @
-
|
- ."'/ . “'\.
- N B N
> NORMALYZING FURNACE =
F16NT Normalyzing Furnance Asnsgu’ VUGN
1 2
0, (Vol.%) 133 10.4 - -
CO, (Vol.9) 4.52 136 By =
CO (ppm) 37 168 690 aglunost
NO (ppm) 13 0 - -
NO, (ppm) 20.5 2.5 200 agflunoal
SO, (ppm) 0 0 60 agflunoel
Temp (°C) 157 84 - -
Excess Air’ (%) 252 771 - -
Eff. (%) 86.8 84.4 - -

< o o= - =
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Difference For Greater Yalue

Instrument description : Flue Gas Analyzer

Instrument model :  Testo

350 New

Instrument serial no. 5 61989728/0919
Control unit serial no. : 61989728/0919
ID no. or control no. : IH179-STE16

Manufacturer i Testo SE & Co. KGaA

Probe description : -

Probe model : -

Probe serial no. : -

Customer name : I.H. CONSULTANT CO., LTD. (HEAD OFFICE)

Customer address 5 21., SOI CHALERM PRAKIAT RAMA 9 SOI 7, NONGBON, PRAVATE, BANGKOK 10250
THAILAND

Total pages of certificate : 3 Pages

Receiving no. - L-243658

Receiving date.

20-Sep-24

Calibration Certificate

V.

NSC-TISI-TIS 170256
CALIBRATION 0157

Certificate No: G 670669
Date of issue : 24-Sep-24

Parameter of calibration : Gas Calibration(Oxygen 2.50,10.04,21.02 %vol, Carbon Monoxide 80.18,302,1007 ppm,
Nitrogen Dioxide 30.68, 81.32, 201.9 ppm, Nitric Oxide 30.01, 151.5, 322.5 ppm,
Sulphur Dioxide 50.36, 100.8, 600.8 ppm)

Condition of UUC. : Used
Ambient condition 1 All of the Measurment ware caried out the stabilized labotary
Temperature 123 £5°C
Humidity 1 55 & 15 %RH
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND
Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement fs stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
This certificate is applied only to item under test Environmental condiition.
This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only fo the ftems tested/calibrated.
This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (S1).

Date of calibration : 24-Sep-24

FM-CL-09-C Rev.8

ENTECH INDUSTRIAL SOLUTION CO.,LTD.

Mr. Kwanchai Khamdoung

Calibration Technician

Page 10of 3

Mrs. Nongluck Wongsettee

Technical Manager

Issued Date 26/02/16

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899

Tax ID : 0105536035591

www.entech.co.th

info@entech.co.th
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Difference For Grealter Yalue

Standard References (Table 1)

Calibration Certificate P

Certificate No.: G 670669

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.50 % Vol 2412/23 ~ Linde 27-Aug-27
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-24
Nitrogen Dioxide ( NO2 ) 81.32 ppm 3546/23 Linde 14-lan-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( S02 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 228 °C Humidity :67.5 %RH Pressure 1010.4 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 ml/min Gas pressure 1013.7 mbar
Calibration Results (Befor adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (t)
02 (%Vol) 2.50 2.47 -0.03 0.15
02 (%Vol) 10.04 9.92 -0.12 0.20
02 (%Vol) 21.02 21.12 0.10 0.30
CO (ppm) 80.18 78 -2.18 3.0
CO (ppm) 302 297 -5 6.0
CO (ppm) 1007 994 -13 12
NO2 (ppm) 30.68 24.4 -6.28 8.0
NO2 (ppm) 81.32 75.6 -5.72 8.0
NO2 (ppm) 201.9 189.2 -12.7 12
NO (ppm) 30.01 30 -0.01 8.0
NO (ppm) 151.5 153 1.5 8.0
NO (ppm}) 322.5 325 2.5 12
SO2 (ppm) 50.36 45 -5.36 6.0
S0O2 (ppm) 100.8 96 -4.8 6.0
SO2 (ppm) 600.8 590 -10.8 13
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ENTECIH Calibration Certificate

RDifferance For Grealer Yalue CALIBRATION 0157

Certificate No.: G 670669

Calibration Results (After adjustment) (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (%)
02 (%Vol) 2.50 247 -0.03 0.15
02 (%Vol) 10.04 9.92 -0.12 0.20
02 (%Vol) 21.02 21.12 0.10 0.30
CO (ppm) 80.18 81 0.82 3.0
CO (ppm) 302 303 1 6.0
CO (ppm) 1007 1006 -1 12
NO2 (ppm) 30.68 29.6 -1.08 8.0
NO2 (ppm) 81.32 80.7 -0.62 8.0
NO2 (ppm) 201.9 203.1 1.2 12
NO (ppm) 30.01 30 -0.01 8.0
NO (ppm) 151.5 153 1.5 8.0
NO (ppm) 322.5 325 2.5 12
S02 (ppm) 50.36 51 0.64 6.0
502 (ppm) 100.8 101 0.2 6.0
S02 (ppm) 600.8 602 1.2 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.

End of Report
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Combustion Efficiency Calculation

Calculated data: Tnet = Net Temperature
% CO» content in flue gas
% Dry Flue Gas losses
% Wet losses
% Unburned carbon loss
% Efficiency

Tnet = Flue Temperature - Inlet Temperature

Dry flue gasloss % =20.9 x K1 x (Tnet)/ K2 x (20.9 - O;ym)

Wet loss % = 9x Hy + H,O/ Qgr x [2488 + 2.1Tf - 4.2 Ti]
simplified = [(9x Hy + H,O)/ Qgr] x 2425 x [1 + 0.001 Tnet]
Wet loss % = K3(1+0.001xTnet)

Where K3 = [(9 x Hy + HyO) / Qgr] x 2425

Net Efficiency % 100 - dry flue gas losses

100 - 20.9 x K1n x (Tnet) / K2 x (20.9 - O;m)

Gross Efficiency % = 100 - {dry flue gas losses + wet losses}

100 — £[20.9 x K1g x (Tnet) / K2 x (20.9 - Om)]+
[K3 x (1 +0.001 x Tnett)]}

Excess Air = [(20.9% / (20.9% - 0;m%)) — 1] x 100%
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