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Sampling Procedure.

Plant: |10 QU777 10DIX DIATT NIIY
City: 78D 2"'TAX NVOIR
Sampling Date: 22/03/2017 awn NN
[12'0 |7NN N2NKX
Stack Location: 'NTN YV AR
Hazard Sampled: Hazard Sampling Analytical Remarks
Method Method NXNAIT jIn'0
o''p'in EPA 5 nounaa |5-4334S

Sampling Train: DGM# 1056033

P. TUBE# 2209

CONSEL# 505017

TERMOC# 15.0-02-12
Run No.: 1
FUEL: I'
Filter No.: 5-4334S
Rectangular Long(cm) 73 (cm) 73 (cm)
Stack De 73.00 Measured
Stack Cross Area: 0.533 m2 = 5.736 ft2 Calculated
Nipple "A" Length: 0 cm Measured
Stack Height 7oMm
Amb Temp. 183 c
Amb RH 50.9 %
Amb Press 979 Mbar
Downstream 1 Diam
Upstream 1.5 Diam
DIa'T 'NN9 1901 1
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STACK GAS VELOCITY PROFILE (according to IS 5097 part 1(EPA Method 1) and EPA

Method 2).
Traverse | Fraction | Traverse | Traverse InStack Delta Square Instack
Point of Stack Port Point Tempe- Pi Root of Static Yaw NI NNYN
NNLVPIN [I'72
ID Location | Location rature (measured) Delta Pi | Pressure| angle
No. %/100 cm cm oF in. H20 | (in. H20)"? | in. H20 0
Sampling Port "A"
1 0.125 No. 1 9.1 73 0.18 0.424 -0.12 8.00
2 0.375 12.2 27.4 73 0.13 0.361 -0.12 7.00
3 0.625 cm 45.6 74 0.10 0.316 -0.12 8.00
4 0.875 63.9 73 0.08 0.283 -0.12 9.00
Sampling Port "A"
5 0.125 No. 2 9.1 73 0.18 0.424 -0.12 8.00
6 0.375 12.2 27.4 73 0.13 0.361 -0.12 7.00
7 0.625 cm 45.6 74 0.10 0.316 -0.12 8.00
8 0.875 63.9 73 0.08 0.283 -0.12 9.00
Sampling Port "A"
9 0.125 No. 3 9.1 73 0.18 0.424 -0.12 8.00
10 0.375 12.2 27.4 73 0.13 0.361 -0.12 7.00
11 0.625 cm 45.6 74 0.10 0.316 -0.12 8.00
12 0.875 63.9 73 0.08 0.283 -0.12 9.00 15 Inch Hg
Average| - | | = 73.3 0.12 0.35 -0.12 8.00
Remarks: 1. Traverse Points Locations were Measured from the Nipple Ends.
DN 22.3.17 1M YV aK 'O [Fnn 1970 13 ynn 7 Ty



PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):........................ 734.25 mmHg = 28.91 in. Hg Measured
InStack Static Pressure (Pg):................... -0.22 mm Hg = -0.009 in. Hg Measured
InStack Absolute Pressure (Pso).................. 734.03 mmHg = 28.90 in. Hg Calculated
Gas Temperature in the DGM (Tmo):............ 64.94 °F 525 0R Calculated
InStack Gas Temperature (TSO):.................. 73.30F = 533 0R Calculated
Dry Gas Molecular Weight (Md):.................. 28.8 g/Mole Assumed

Water Content in the Gas Stream (Bwso):...... 0.010 Mole Parts Assumed

Wet Gas Molecular Weight (Mso)................. 28.73 g/Mole Calculated
Optimal Nozzle Diameter (Dn Opt.):.............. 0.348 in. = 8.8 mm Calculated
Stack Gas Velocity (VSO):..........ccccevueeeennn... 19.91 ft/sec = 6.07 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao)......... 411,179 act/Hr = 11,643 acm/Hr Calculated
Stack Gas Flowrate (St-d Cond., Qso)........... 362,758 dscf/Hr = 10,272 dscm/Hr  Calculated

Sampling Nozzle Selection and "K" Calculations.

Sampling Hazard Nozzle Nozzle Nozzle Nozzle Nozzle | Calculated
System Sampled ID Diameter Diameter Cross Cross K Factor
Number Section Section
Area Area
No. No. in. mm fth2 mm*"2
505017 | o''p'in 15 0.3730 9.47 0.0007584 70.5 21.72

Dn Opt=SQRT(0.0018/(1-Bwso)*SQRT(Tso*Mso/Pso(in.Hg))/Average(Root of Delta Pi)

"4 0NN Awiwa nozzle n VI N'TA NYXIA
"4 :NI7P'Y AT NPT YN
Sampling System No.: 505017

Pito't Tube Calibration Factor (Cp):..................... 0.840 calibrated

DGM Calibration Factor (Y):.........c.ccccviuueeunann... 0.975 cCalibrated

Orifice Calibration Factor (dHO):......................... 1.939 Ccalibrated
02 171N |¥nn TINX 20.90

771Nl CO2 1InX 0.00

simn 2R, GO TINK 0.00

''''' AR 13 mn 8 Ty




Combustion Gases Measurements (Gas Analyser).

1'wonn oy
Optima 2 Beginning:................... 10:15
Measure- 02 CcO2 co S02 NO NO2 Nox
Ment Conc-n | Conc-n Conc-n Conc-n Conc-n Conc-n | (as NO2)
Conc-n
No. % v % v ppm ppm ppm ppm ppm
1 20.90
2 20.90
3 20.90
4 20.90
5 20.90
6 20.90
7 20.90
8 20.90
9 20.90
10 20.90
11 20.90
12 20.90
20.90
00oC -
20 oC-
EMISSION RATE, kg/Hour
2m71%7 xnn rinx | 20.90
Real Stack Gas Dry Molecular Weight, Calculated, According to EPA Method 3a:
Md real = 28.84 g/Mole Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)
71217 ;xnn rinx | 20.9 MDOINULK [¥NN 21
% O2real=| 20.90
factor= 1.00
DN 22.3.17 'NATN YV AKX [I'0 (7N [ CO 7nnn 0.00 13m0 9 Ty




EPA Method 5/26a/29/1A Field Test Data. Sampling Time: 10:15 | 11:03
Begin end
S pling Stack Gas Delta Square Delta H Delta H Gas Vol. D.G.Meter Vacuum Probe Filter | Last.Imp.
Point Point Time Temp. Pi Rootof | Calculated | Real Sampled Temp. Inthe | Temp. | Temp. |Gas.Temp) .\ o o u oo i
Location Tst Delta Pi Vm Tdgm S. Train Tpr Tf Timp
No. cm min oF inch H20 __|(in. H20)"?| inch H20 | inch H20 acf oF in. Hg oF oF oF
A nno 58.39 |<---- Beginning
1 9.1 4 72 0.17 0.412 3.69 3.70 62.58 62 4.0 254 254 59
2 274 4 73 0.13 0.361 2.82 2.80 66.24 63 3.0 254 255 59
3 45.6 4 73 0.11 0.332 2.39 2.40 69.62 63 3.0 255 255 60
4 63.9 4 73 0.07 0.265 1.52 1.50 72.29 64 3.0 254 254 61
A nno
5 9.1 4 73 0.18 0.424 3.91 3.90 76.61 64 4.0 254 254 61
6 274 4 72 0.12 0.346 2.61 2.60 80.13 64 3.0 254 254 61
7 45.6 4 73 0.10 0.316 217 2.20 83.37 65 3.0 255 255 62
8 63.9 4 73 0.07 0.265 1.52 1.50 86.05 65 2.0 255 255 62
A nno
9 9.1 4 73 0.18 0.424 3.91 3.90 90.37 66 4.0 254 254 62
10 27.4 4 73 0.12 0.346 2.61 2.60 93.90 66 3.0 254 254 62
11 45.6 4 72 0.11 0.332 2.39 2.40 97.29 66 3.0 255 255 62 14" hg
12 63.9 4 73 0.08 0.283 1.74 1.70 100.15 66 2.0 255 255 63 n9%T N@'Ta1 YN nn
48 72.8 0.12 0.34 2.61 2.60 41.76 64.5 3.1 254.4 | 254.5 | 61.2
Total Average Average Average Average Average Total Average Average | Average | Average | Average
97.69 ... (%) AT W (1) DIPOIT'R

o770 22.3.17 'NTN YV PaK |12'0 [7Nn 170
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Measurements in the Laboratory.

Acetone Blank
Volume of Total Water Collected :[Vwc+Vwegl.......oocoveiiiiiiiiiinnennn.

Weight of Total Dust Collected:(Wd)............ccooevvviiinnnne

Necessary Calculations.

Average Pressure in Sampling Train (Pm):...................

Instack Pressure (PS):.........ccoooviiiiiiiiiiiiiiinis

EPA-5 Method Final Results.

Average Stack Gas VeloCity:(VS).........cccuvvevruviminiiininicinsiieiisiciiniinnnns

Stack Gas Flowrate (Stack Conditions):(Qa)..............cceeeevvivvnrerernnnne

Total Dust Instack Conc-n ,:(St-d Cond-s, 0 0C)..........c..cccvvuunn.
Total Dust Instack Conc-n ,Norm-d to 02% (Cn std).......................
Total Dust Mass Emission Rate(q):...........cccccceeuuereruireniininennnnns
ISOKINETICS of the Sampling:[l]............ccccevvveviruureerirscisinnnennnns

1%=0.10136*Ts*Vm(std)/(Ps*Vs*An*(1-Bws))/(s.time)

o7 22.3.17 "N YV K 0 [7nn (170

200 m/
199 ml
200 g
208 g
0.00000 g
0.37465 g
0.37465 g
0.00000 g
7 ml

0.00000 g

29.10 in. Hg
28.89 in. Hg
532.8 oR
41.76 acf
37.14 dscf
0.308 dscm
0.008

28.84 g/Mole

28.75 g/Mole

19.7

11,507

20.90

10,176.86

0.00

0.00

0.00

0.00

97.69

739.1 mm Hg
733.8 mm Hg

72.8 oF

1.1 dscm Vm(std)=VmYPmTstd/PstdTm
Vwe(STD)+Vwsg(std)=(0.04385* (Vf-Vi)imp+0.04394*(Wsgf-Wsgi))
Bws=[Vwc(std)+Vwsg(std)]/[Vwc(std)+Vwsg(std)+Vmstd]
Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)

Ms=Md(1-Bws)+18Bws

ft/sec = 6.00 m/sec Vs=KpCp(AP™[(Ts/PsMs)”]
acm/Hr Qa=A.Vs.3600

dscm/Hr 359,392 dscf/hour Qstd= Qa(1-Bws)(Tstd/Ts)(Ps/Pstd)
mg/dscf

mg/dscm  c(std)=Wp/Vm(std)*1000

mg/dscm  cn(std)=Cstd*(21-%02 normal)/(21-%02 real)

9/Hr q=C(std)*Q(std)/ 1000

%

13m0 11 Ty
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:0"IY'N VIN'S ND0]

Qa - nanx 'Nana npg'oo

Vs A
m/sec m2
|Qa= 11,507 acm/Hr | 6.00 0.53

Qa=A*Vs*3600

Qstd - (0"VITIVO D'XIN) NANKA YA T2 YW NYXINN ng'oo

md - nv*79n T2 Yw war RN Ypun

CO% Cco N2 %02 %C02
ppm/10*4| ppm 100-%C0-%02-%CO % v % v
0.00 0.00 79.10 20.90 0.00

[Md= 28.84 g/Mole
Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)

Ts Pstd Ps Tstd A Vs Bws

R°® in.Hg in.Hg R°® ft2 ft/sec

533 29.92 28.89 492 5.74 19.68 0.01
|Qstd= 10,176.86 dscm/Hr 359,392.48 dscf/hour

Qstd= Qa(1-Bws)(Tstd/Ts)(Ps/Pstd)

| - D122 NI'VIFIT'X TINX

Ms - no'79n 12 7w 2100 "N'p'n 7pwn

[ms= 28.75 g/Mole |
Ms=Md(1-Bws)+18Bws

Bws

Md

0.01

28.84

Bws An Vs Ps Vm(std) Ts
ft2 ft/sec in.Hg scf R°®
0.01 0.00076 19.68 28.89 37.14 533
[%I= 97.69 %

1%=0.10136*Ts*Vm(std)/(Ps*Vs*An*(1-Bws))/(s.time)

Dn(opt) - *n'u9ixn 1'NID W0IR YN

D''22'9N'X2 I90XIY D'AN ND)

Average(Root of Delta Pi) Pso Mso Tso Bwso
(in. H,0)"? in. Hg g/Mole oR ole Parts
0.35 28.90 28.73 533 0.0100
|Dn Opt= 0.3478454 in. = 8.83527209 mm

Dn Opt=SQRT(0.0018/(1-Bwso)*SQRT(Tso*Mso/Pso(in.Hg))/Average(Root of Delta Pi)

Cstd - p*apn p'Xxana awinn nL9A 'Ta2 D'P* PN T

Vm(std) Wp
dscm g
1.05 *

[C(std)= * mg/dscm |
C(std)=Wp/Vm(std) 1000

Cn - j¥nn 1INXY? 701130 DDA TN

Vi Vi
ml| ml|
199 200
|vi-vi= -1 ml |
VF-Vi
7'a njp'7'02 190X2W D'nd 77wn
Wsgf Wsgi
[¢] [¢]
208 200
|Wsgf-Wsgi= 8 g |
Wsgf-Wsgi
Vstd - n"v1TIVO D'XINY |PINN WA T2 TTINA DATI T2 N9
Tm Pstd Tstd Pm Y Vm
oR in.Hg R°® in.Hg acf
524.50 | 29.92 492 29.10 0.98 41.76
[Vm(std)=  37.14 dscf = 1.05 dscm

Vm(std)=VmYPmTstd/PstdTm

O2normal| O2 real C(std)

% %

mg/dscm
20.90 20.90 *

|Cn(std)= * mg/dscm |
Cn(std)=Cstd*(21-%02 normal)/(21-%02 real)

d - DDTND N9 a¥p

Bws - au'79n 'ma 7w nin? nDN

Bws= 0.00822

Bws=[Vwc(std)+Vwsg(std)]/[Vwc(std)+Vwsg(std)+Vmstd]

Vm(std) | Vwc(std)+Vwsg(std)

scf

scf

37.14

0.31

Q(std) C(std)

dscm/Hr  [mg/dscm

10,176.86 *

|a= * Kg/Hr |
G=C(std)*Q(std)/1,000,000

Vs nanxa 1a nin'an yxinn

Ts Ps Ms VAP Cp Kp

R° in.Hg | gr/mol (in.H,0)"

533 28.89 28.75 0.34 0.84 85.49
|vs= 19.6785 ft/isec = 6.00 m/sec

Vs=KpCp(APY2)[(Ts/PsMs)Vs]

13 qinr
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