4.Stationary sources data



[Data Sheet] Anatyzed data sheet for first field S_uwey [Table 3.4.2-10(2)]

© O NS N -

i
o

Room heater {Gas oil)
fRoom heater (Kerosene)

. Fire place (Natural gas)
- Heater (Natural gas) -

Cooking bumer {Natural gas} -
Cooking bumer (LPG)
Water boiler {Natural gas)

" Tehran cement No.4

Tehran cement No.&

. Tehran cement No.7
o
12,

Tehran refinery 2H-101
Tehran refinery boiler



‘Analyzed Data Sheet for Stationary Bmission Sources

Analyzer : Messrs T.Nambu {JICcA)

" F.Goodarz ~ (AQCC)

Facility_Namb' : Room heater (Gas oil)

: 18, Feb, 1997

~_Measuring Date

Item Measuring Result
Cﬁa' Concentration - .-4.4 o %
0. Concentration 14. 2 | %
€0 - Concentration 105 = o ppm
| ¥0x- Concentration 14,6 ppm
$0x Concentration 137 C ppm
Emission factor
_ co g/Gj
Emission factor
NOx - g/Gj
Emission factor
Sox 8/Gj}




Measuremont of coasponent in flue gas

Measuring time 14:30 15:53
CO;concentration (%) 44 4.4
0: -concentration.(%) 15._4 Z -15.5
'COI concentration {ppm) ' i ] 110 : 100
Measurement of ﬁOx,SOx and 0;
Sampiihg .Time. NOx: (p:pm} : SOx - {ppm) 0. (%)
. - 14:50 17.0' 145 10.0
| _15:00 150 118 13.8
15:10 14,0 139 1.4
_15:20 14.6 140 13.9
15:30 -16.0 133 14. 4
15:40 14.5 130 14.8
| 15:'5(_) 12.0 125 15.0
" Mean | HB ' 1‘3.7. | (L2




“ Fuel Combustion Analysis Work Sheet

Item Remark
Type o _ | Room heater
Fuel type Gas oil
' 3 Flow rate . _ "} 0.353 Keg/h
"4 | Others
" Calculation of Emission factor
Couh | A 1
EF=C ( m) XeeeeXGoX---X1073X-—  (g/6))
PP O " 224 “Hh _
CO,;th (%) = 12. 23 (NG), 15. 11 (Kerosene)
Go = 8. T4 (NG) . 10. 51 (Kerosene) .
A = 46 (Nox) .64 (Sox) . 28 (CO)
Hh = 0.0472 (NG-G|/m3) |
0. 0429 (Keroseae = G j /L)
EF : == Emission factor '
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- Analyzed Data Sheet for Stationary Emission Sources

Analyzer : Messrs T.Nanbu {JICA)
F.Goodarz {(AQCC)

Facility Namo : Room heator (Keroseno)

Measuring Date  : 18, Feb, 1997

Item - Measuring Result
€0, Concentration ' ' 2.8 ' %
0, Concentration § , - 15.8 % : f§§
€0 ~ Concéntration - 360 _ . ppm
NOx Conceritration R 85 - ppm
S0x - Concentrétion . . : . 2?;3 . " ppm |
Emission factor e : o : : :
. o 595 o g/Gj -
Emission factor - Loy '
‘ _ NOx : o 17.6 o g/6j
Emission factor ' - : o
Sox . _ 103 ig/Gj
. o




Keasurement of component in flue gas

Measuring time 11:30 12:50

CO:concentration (%) 2,8 2;8
0: concentration (%) - 16.8 .16._8 B

€O concentration (ﬁ_pm) . 350 | 3?(). |

Yeasurenent bf'NOx,Sﬁx and 0,
Sampling Time . NOx (ppm) Sﬁx' (bpm)' | 0. (%)

11:49 ‘8.0 27,0 14.3

- 11:59 6. 6 30.0 15.3

12:09 6.0 26.2 6.5

12:19 6. 4 984 16. 1

12:29 5.0 21,0 16. 4

12:39 6.8 28.0 16.4

©12:49 7.0 21.8 17.1

Mean 6,5 27.3 _ 5.8




Fuel Coabustion Analysis Work Sheet

Item _ Remark
Type Rcom heater
2: Fuell type ‘Kerosesn
- 3 | Flow rate 0,229 Kg/h

4 | Others

CO,th (%)
Go

A

Hh

EF

Calculation of Emission factor

COxh
EF=C ( g
ppm) 00

4 I '
XGoX X107 ¥X— (g/Gj}
Tman T T

e

1 5. 11 {Kerosene)

10. 51 (Kerqseﬁe)

46 {(Nox)., 64 (Sox), 28 (CO}
0. 0429 {Kerosenec*Gij./ L}

Emission factor
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Analyzed Data Sheet for Stationary Emission Sources

Analyzer : Messrs T.Nambu (JICA)
F.Goodarz (AQCC)

.'Facility Name _: Fire place

Measuring Date  : 19, Feb, 1997

‘Ttem ' . Measuring Result
CO, Concentration | 0. 64 %
0; _ Concentration ' 19.6 %
CO Concentration. y IR 53 ppm
NOx Concentration . C 6.4 o ppm
SO0x Concentration o : o 1;3 ' ppm
Emission factor : - S .
| S _ 234 g/Gj
Emission factor _ ' )
Nox | 46.5 - . g/Gj
Emission factor :
: Sox _ 13.1 © o g/Gj




Me

asuresent of component in flue gas

Yeasuring time 10:00 ' T 11:08

CO,concentration (%) 063 | 0.65
0. concentration (%) 8.8 . ?9.9
co cancentréfion {ppm) 55. .  N;é' . - 50 |

. Measurement of NOx, SOx and 0,

Sampling Time NOx (ppm) . sbg {pp) . 0, ®)

10:05 | ‘r'ﬁ.of,:' L6 0 19.6
10:15 6.0 1.6 19.6

10:25 6. 4 5 1.6 ig.a

10:35 62 | Lo 19. 6

~ 10:45 64 1.0 19. 6

| 10:55 7.0 {_ 1.0 9. 6
11:05 S0 1.0 19.6

Mean 8.4 - . 1.3 19. 6

4--11"




" Fuol Combustion Analysis Work Sheet

item Remark
1 3} Type Fire place
2 | Fuel type NG

3 | Flow rate

4 | Others

1.27 w'/h

- Calculation of Emission factor

EF=C (ppm) X

CO,th (%)
Go

A

Hh

EF

COuh - A

CO: 224

i

12. 23 (NC)
8. 74 (NG)

XGoxX-A x103x.L

1
Hh

- (8/6))

26 (Nox), 64 (Sox). 28 (CO)
0. 0472 (NG-Gj )

Emission factor

C4--12
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Analyzed Data Sheet for Stationary Bmission Sources

Facility Name

Analyzer : Messrs T.Nambu

(JICA)

F. Goodarz (AQCC)

Rootu heater (NG)

; Measuring Date : 19, Feb, 1997

Ttem

Measuring Result

C0; Concentration

2.2

0,. Concentration 16.7 %
COI Conceniratioh 25 ppm
NOx Concentration 21.3 ‘ppm
SOx  Concentration 0 ppm
Emission factor : e

_ Co 1 32.2 g/Gj
Emission factor _ o
: . NOx . 45D 2/Gj
Emission factor ' :

Sox 1 3 0 2/Gj

4—14



Weasurement of component in flue gas

Measuring time 14:15 16:23
CO,ceoncentration (%) B 2.2 2.2
0. concentration (%) 16.2 16.4
Cco: .conc.entration {ppm) | .'25 -25.
Measurement .o.t" NOx, SOx and 0;
Sampling Time NOX (p_ﬁm)- " sox (ppm) 0, (%)
14:20 19.0 ) 0 1o
14:30 19.0 0 17.0
| 1.4;415 - 22.6 0 16. 4
14:50 21.6 0 16.8
15:00 22.4 0 16.7
15:10 -22.0 0 16.7
| 1520 92,6 0 16.6
Mean 21.3 0 (6.7

4-- 15




" "Fuel Combustion Analysis Work Sheot

e e

[tem ' Remark
1 Type ZARIEF Room heater TypelOOCA
-2 | Fusl type I NG
3| Flow rate | 0.60 m/h
o T | lleating Yalue
-4 Others _ _ - Minimum ‘1500 Xcal/h

Maximum 8500 Kcal/h

Calculation of E'iss.ion factor

EF=C (ppm) xco”f’xcoxh‘_"_x10“3x'?}l_g (&8/GH)

COr 224

S COsth (%) = 12. 23 (NG)

" Go = 8. 74 (NG) S
A = 46 (Nox) . 64 (Sox). 28 (CO)
Hh = 0. 0472 (NG+Gj/m) |
EF = Emission factor

4--16
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Analyzed Data Sheet for Stationary Emission Sources

Analyzer : Messrs T.Nambu (JICA)
F.Goodarz {AQCC)

Facility Name . Stove (NG)

Measuring Date  : 22 Feb, 1997

Ttem | : " Measuring Result -
C0, Concentration ' C : . 0.64 %
0, . Concént_ré.tinn - D 20.5.:_ %
€0 Concentration i o - ND _. - ppm |
NOx- Concentration ' - 3.2 ppm
S0x Concentration 1. - 2.1 : .ppm
Emission_factor ' -
. 00 0 : . gfGj
Emission factor . . o
_ . NOx B . 23.3 : S g/Gj
Emission factor _ E . : U
Sox 21.2 - g/Gj:

4-18



Woasurement of component in flue gas

Measuring time 11:36 - 12:50
CO,concentration (%) .‘ﬂ 0.64 | 5 0.64 .
0. concentration (%) 20.5 .5-: _ | 20.5
C0 concentration {ppm) . :. ' N.D - | N D

Measurement of NOx,S0x and 0,

Sampling Tiﬁe | NOx (ppm) . SO# (ppm} 0: (%)
n=:43‘ ' . 3.8 B B 2.0 :-20.5- :
11:53 3.0 Lo 20.5
12:03 3 4.0 - o1 20.5

1213 Y | 2.0 20. 5
12:23 1 3.0 2.1 | 20. 5
12:33 30 2.1 | 20.5.
1243 T 2.1 20.5

.:Méél'n R 32 2.0 20. 5

4—19



Puel Combustion Analysis Work Sheet

ITtem Remark
1 t Type = MANDANA Stove
~ 27| Fuel type NG

3 | Flow rate’ 0.25 m*/h

‘ o ' : Heating Value

4 | Others L ‘Bigger 2500

| BIG & 2200
‘Medium : 1400

| Calculation of Bmission facter
EF=C (ppm)*xggﬂf_’_x(}'ox_f_'x10"3'><_!_ (@/G))
CO: 224 ‘HhE :

CO,th (%) = 12. 23 (NG)
Go 8. 74 (NG) = .
A 46 (Nox) . 64 (Sox) . 28 (CO)
Hh = 0. 0472 (NG -Gjm) o
EF Emission factor

i

i
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Analyzed Data Sheet for Stationary Emission Sources

Analyzer : Messrs T.Nambu {JICA)
F.Goodarz {AQCC)

: _Facilitf Name : Stove (LPG)

_Measuring Date _: 22, Feb, 1997 .

Ttem ) ' Measuring Resuit g’,
€0, Concentration . N 0.22 ; %
0, Concentration _ o 2.6 %
€0 Concentration - 1 N D  ppm
NOx Concentration - b | 2.0 "~ ppm
SOx Concentration : N R o ppm.
Emission factor : o .
‘ o . T » 2/Gj
Emission factor _ : , _
o NOX | - - g/Gj
Emiszsion factor . : -
Sox' ' . - glGj




Measurement of component in flue gas

13:50

Measuring time 15:00

COsconcentration (%) 0.22 0. 22

02. concent:r.ation %) 20.8 20,6

5t) 'c;:ancentratioﬁ (pﬁm) | N:D ND
" Measurement of NOx,SOx and 0,

Sampling T.ime NOx (ppm) SOx-(ppm:)' 0, %
_13:51 2.0 EXE .20.6
4507 - 20 0.1 20,6

14:17  2;0 0.1 20. 6

L 14:27 2.0 ) 0.2 20. 6
14:37 2.0 0.2 20. 6
14:47 | 2.0. 0.1 20. 6
;4:5% 2.1 0.2 20.6 -

- Mean 2.0 0.1 20. 6




- Fuel Coabustion Analysis Work Shest

4 | Others

[tem Remark
_l Type
2 | Fuel type LPG
3 | Flow rate

0.18 Ke/h

EF=C (ppm

Calculation of Emission factor

) x COuth

CO,th (%) =

Go
A

Hh
EF

xGox-A x10-3x_L  (ip
COh 224 Hh
(LeGy
(LPG)

I

46 {(Nox). 64 (Sox). 28 (CO)
_ (LG - Gj/Ke)
Emission Factor '
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| Analyzed Data Sheet for Stationary Emission Sources

Analyzer : Messrs T.Nambu ~ (JICA)
F.Goodarz (AQCC)

“Facility Name . Boiler house

Measuring Date  :120, ‘Feb, 1997

Item : ' : ~ Measuring Result’
€0. - Concentration . ' 2.1 %
0, Concentration e _ 15.8 %
€O Concentration o . 750 ppm
NOx Concentration ' 5.9 ﬂ___‘_' - ppm
S0x Cohceﬁtration - . ppm
Emission factor o _

_ R & 10200 g/GJ
Emission factor _ _ ;

_ NOx 12.5 - - g/GJ

Emission factor : !
B Sox - ' g/Gj




Moasurement of component in flue gas

Measuring ‘time 10:00 11:20
| COjconcentration (%) 2.2 2.0
0, concentration (%) - 15.8 15.8
€0 concentration (ppm) 7300 7800
Hgasurcment;o’f NOx, SO« and 0.
Sampling Time NOx (ppm) $0x (ppm) 0. (%)
10:12 5.6 - 15.8
10: 18 6.0 - 15.8
10:24 6.0 - 15.8
10:30 6.0 - 15.8
10:36 6.0 - 15. 8
Mean 21.3 0 16.7




Fuel Combustion Analysis Work Sheet

Ttem __ Remark
1 | Type AZARPAD Boiler
2 Fuelitype. . . NG
3| Flow rate | 6.30 n’/h
- . : | Concentration of ‘Sox was not available because of
-4 | Others ~ - . | bigh content of CO and CH, etc.in the flue gas.

.Calcu'lation of Emission factor o

COMh & o x A.Xlﬂﬁxﬁh (&/63)

EF=cC ( } X
R A Y

CO,th (%) = 12. 23 (NG)
Go = 8.74 (NG)

A = 46 (Nox)', 64 (Sox) . 28 (CO)
Hh = 0. 0472 (NG Gij/m) :
EF = Emission factor



'

SHanT Q) NN

4-29



Analyzed Data Sheet for Statiomary Einission Sources

Analyzer : Messrs T.Nambu  (JICA)

F. Goodarz (AQCC)

S. Hossini- {AQCC)

Factory / Facility Name: Cement factory No. 4

Address / Location

Measuring Date

district'lﬁ

: Khavaran road-Tehran Cement factory

95 . Feb . 1997

Item

Measuring Result

Flow rate of wet flue gas 2410ﬁ0 _ ﬁ’;/h
Elow rate of drytflue gas 210000 “m*x/h '
Tembérature of flue gas 145 33
0. Conéentration .16.0 % .
0, Concentration 10.6 %

€0 Concentration 0.22 %
Bust Concentration 0.32 g/m*y
NOx Concentration 07 ppm
S0x Coqcentration . 4 'ﬁbﬁ




Measurement of water content in flue gas

Measuring time 10i26 ~ 10:31 10:33 ~ 10:38
Gas yolﬁmq E '(Vlﬁ, L) .lO‘O 10.0

Gas meter temp, (8m, C) 20.5 20.5
Woisture mi 167,110 | 104812 | 110,152 ] 118.121
absorption 2 106,130 | 104,012 | 109,220 | usaa
' tube mlom.2 0980 Toesz
Moisture content {(Xw,%) 12. 9 ' :12.6_ |

Mean " {Xw, %) 12.8 '

'ue'a'sur_eent of conﬁénent in flue gas

Heasuring time 10:45 T
COsconcentration (%) 16. 0

O, concéniratio:n-(%) 10. 6

co éoncéntration:(%)- ' 0. 22

ro (kgf/m*} 1.32

Air ratio 2.17

Pa= 673  omilg




Mensurement of velocity

Yeasuring time 13:22 ~ 13:45 Pitot tube coefficient = 0.850
Point b (mmdq) Ps (ovnAq) r (kgf/md) Dt (1C) vV (m/s)
i .2 “1o 0.763 145 4.4
2 12.0 -10 0.763 145 149
73 B 10 0.763 145 15,6
4 14.5 -10 0.763 145 "16.4
5 175 “10 0,763 145 T18.0
6 19.0 -10 0. 763 145 18.8
- Mean ~10 10.763 " 145 16.4




Measuresont of dust concentration

Measuring time 11:656 ~ 12:04 12:08 ~ 12:15
Gas meter temp. (C) 22,9 22.0 .
| ¢as volume (Vm, L) 1116 _ | 4.7 T
Gas volume (_V#l’ L) 9.0 - _ 611 : B
Fiiver [emplod iz | o.12ll 0.1119
weight [Unsampled (mdl, g) 0. 0932 00924
Colleci:ed dus.t (nd, g) 0.0285 _ 0.0195
Dust concentration(g/m:’,‘) 03 - 0.32
oan  (Cn, &/000) 0.3z R
" Flow ratée of eqi_lal velocity asp_iration
_Inner diamoter df_ s:,uct.i”on nozzle {d,mm} = 6 _
No . . Point - | Flow .ra'.te_'(.L./min) No | Point Flow rate {L/min)
i I A 7 |
2 2 15.5 ) .
3 3 14. 5 S
T . - .
s N T
"6 - 12 o




Measurerent of NOx,S0x and 0,

Sampling Tine NOx (ppm} S0x (ppm) 0; (%)
13:40 280 4 10.9
13:50 291 4 10.7
14:00 284 3 10.7
14:10 302 3 10.6 |
14:20 331 1 "10.6
14:30 330 4 10.4
14:40 330 4 10.6
“Mean - 307 i 0.6

Measuring point

Conzent
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Analyzed Data Sheet for Stationary Emission Sources

"Factory / Faciiity3Name:

Analyzer : Messrs T.Nambu

Cement factory No. 6

F. Goodarz {AQCC)
S.Hossini {AQCC)

Addreés’/ Location

. Khavaran road-Tehran' Cement factory

Measuring Date

district 15

Feb . 1997

26

{JICA)

Item D _Measuring_ReSult _
'Flow.raté of wet flue gas. | 569000. mw/h
Flow rate of dry flue gas- 506000 m*n/h
Temperature of flue éas 158 _ ﬁC
COE Concentration li.é" %
0. Concentration o LI I %
CO Cunceﬁtrafion N.D ppm‘
Dust Conéentration | 0.37 .3-g/m5u-
NOx Concentration 258 l; ppﬁ'
S0x Ccnceﬁtrﬁtion i 5. ~ ppm




Moasurement of water content in flue gas

Measuring time 9:50 ~ 9:53  9:65 ~ 10:00

Gas volume (Vm, L) 10.0 10.0

Gas meter temp, (8m, C) 18.8 o l‘ 18,8 |

Moisture =~ | m.l | 106, 930 ."104;850i 1 -108. 890 : 106.570.;

" absorption w2 [ 106.756 | 104.824 | [06.152 | 106.362
‘tube : . 1-m.2 0. 700 ~ 0. 946

Mojsture'contehtf(Xw,%) 9.5 . 12.4

| Mean C(Xw, %)

11,0

Hoasurement of component in flue gas

Measuring time

10:02
COo, canentrétion (%) 114
0. ‘concenfration ® 14.8
Co conceﬁﬁfation fppm) N.D
o (kgf/m*) 1.29
Air ratio

2.31

Pa= 672  nmmlig




Measurement of velocity

Measufing time ~ 10:11 ~ 10:18 : Pitot tube coefficient = 0.850
Point 'h.(mmﬁq) ' Ps (mmAq) r {kgf/md) Dt (TC) V (n/s)
. 8.6 T2 | 0.1% 158 1%.9
2 20 | a2 0,726 158 T 15.4
3 15,0 - -22 0.726 | - 158 ‘ 17,2
a 12.0 22 0T 158 | 15.4
5 5.5 22 0726 [ 158 1.7
6 9.0 | =22 0.726 | 158 j TR
7 5.5 22 0.726 158 10.4
8 8.0 T o736 [ 188 | 125
9 10.0 22 o756 [ 188 14.0
10 13.0 22 0.726 | 188 - | 160
i 13.0 =73 0.726 | 158 16,0
12 12.0 Ty 0.726 TR 1.4
Mean N 14.3




Heasurement of dust-concentration'

Measuring time 11:08 ~ 11:12  "11:15 “v.ll:20
Gas meter temp. (T) 20, 1 2008

Gas volume (Vm, L) -37.9 56. 1

Gas Vélume - {(Vm’ ; La) 3L 1'46.0~'
Filter [|Sampled {(md2, g) 0. 1050 - 0.1106
woight [Unsampled (mdl, g) 0.0928 0. 0950
C'Ollect_ed"dus.t, e '(_md,:g)' '0._0122 : O.Giﬁﬁ .
Dust conceﬁtration(g/m’g) - 0.38 20.34

Mean - (Cx, g/m°n)

0. 37

Flov rato of equal velocity aspiration

Inner diasieter of suétion nozzleK(d,mm) = 6 _

No.:: _ Poiﬁt Flow r#te'(L/min);..No [ Point 'Floﬁ rate (L/min)
D 1 3.8 7

2 2 11.4 8 o

3 3 [ 1.8 9

4 . 10

5 o

6 12 f




Moasurement of NOx, SOx and 0,

A

= 19.635 m?®

Sampling Time “NOx (ppm) SOx {ppm). 0. (%)
11133 190 0 14.9
11:43 590 0 14.1

- 11:83 238 0 14.3
12:03 275 0 14. 8
12:13 268 0 15,3

[ 12:23 282 0 15. 0
1233 265 0 15.0
Mean 258 '10 - -14.8
Measuring point gggﬂggg
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Analyzed Data Sheet for Stationary Bmission Sources

Analyzer : Messrs T.Nambu  (JICA)

F. Goodarz (AQCC)
S. llossini (AQCC)

Factory / Facility Name: Cement factory No.7

ﬁddress / Location ::Moshirieh-Cement Co-Districtls

Measuring Date

6 . Mar_. 1997

Ttem Méasu_ring Result _
Flow rate of ﬁet flue gas 283000 o S 'm*/h
Flow rate of dry flue 7gas’ - 241000 - m*w/h
Temﬁérfature of flue Qa’s . 126 : . N o3
| Co, ancéntration : o .1_4.:5 - %
0, Concelitration 10.8 — T
Co Concéntratién 3.8 N . ppm
Dust Coﬁcentration 0. 14 g/m’y
NOx Concentration 252 _ - | ppfn -
SOx Cbncentrat.ion : |

1> . .ppm




Hoasuremzent of water content in flue gas

Measuring time 10:00 ~ 10:14 10:14 ~ 10:19
Gas volume (¥m, L) 10. 0 10.0
Gas m_éter temp. (Bm,C) 21.6 _ 21.6 o
| Moisture HEX 105.815 107,090 - [ 108:212 | 108, 537
‘absorption - m2 | -104.716 | 107.090 "106.950 | ' 108. 535
tube Toime 17100 YT e
Moisture content (xw, %) 14.0 - 15.8
Mean (Xw, %) 14.9
Measuresont of conponent in flue gas
Heasuring time 7 10:22 "~
CO: cpncentfaﬁibﬁ ) _14.5
0. coﬁcizniriation (%). 1(}..8
Co _..cphc.gntr-at.ion (ppm) 8
o T (kéf'/rﬁﬁ 1.29
Air ratio ‘ 2.1%
Pa= 663 mmlg




Measurexent of velocity

Measuring time 10:40 ~ 10:50 ‘Pitot’ tube coefficient = 0.850
Point | b Goda) | Ps (mha) | * Gef/e® | Dt (O) | ¥ /o)
1 12.0 20 | o168 iz6 | 149
2 Trze | | o 126 T e
3 0.5 | 20 0.768 126 13.9
A 7.5 T T | ames 12| 1.8
5 9.5 20 o.768 | 126 3.2 | 8
Moan “20 oTes |1z | s
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Analyzed Data Sheet for Staticnary Emission Sources

" Factory / Facility Name:

Analyzer : Messrs T.Nambu

(JICA)

F. Goodarz {AQCC)

S. Hossini (AQCC)

Tehran refinery 2H-101

Qom road-Tehran refinery

Address / Location

District Boundary No20

Measuring Date

1. Mar . 1997

[tem - - Measuring Result : o .
Flow rate of wet flue gas 9.?60.0{.) ~ m’v/h

| Flow rate of dry flue gas 88§000 _ . m’gih
Temperature of fluve gas 439 4 i : T
CO, ConCentration 6.8 %
0. Concentration 9.4 %
€0 Concentration N. D. ppm

| Dust Concentration 0.023 _ g/ﬁ‘u |
NOx - Concentration o m ppi
$0x Concentration | : 521 : | ppm




Measurement of water content in flue gas

Measuring time 11:47 ~ 11:51 11:55 ~ 12:00
Gas volume (Vm, L) 10.0 10.0
Gas meter temp. (8m, C) '13.2 _ | 13.2
Moisture T 108795 | 106.995 | 107.865 | 108.108
" absorption 2 108.126 | 106.908 { 107.120 | 108.082
tube [mime | o016 0.771
Moisture content {(Xw,%) 9.5 ‘ 170.1 |
: {!dean {Xw, %) 9.8
Heasure.ment”of' compénent in flue gas
Measuring time "11:45
CO. concentration (%) 6.8 ]
0; conc.ent.:ration (%) 9.4
co conc.eﬁgratior_\' (ppm) : “N.D
o Thet/n) 1.2
P..ir' ratio 1.73
Pa= 678 mmlig




Measuremont of velocity

Measuring time

"12:03 ~ 12:07

Pitot tube coefficient = 0.850

Point h (mmAq) Ps (mmAq) _r'(kgf/m3) bt {C) vV {m/s)
1 1.6 -21 10,439 ; - 429 7.2
2 33 X 0. 439 429 8.6
3 19 gy 0,439 429 7.8
£ EX) a7 0.439 429 8.4
5 2.1 7 0.4 | 4w 8.2
6 ' _1;:,5 27 0,435 429 6.2
"Mean “37 0.439 | 420 7.7




‘Measureziant of dust concentration

12:44 ~ 13:00

Measuring time 13:46 '\4_ 13:22
Gas meter temp. C 16.5 15..9
Gas volume - (Vm, 1) 185.3 164. 8
Gas volume (¥m', L) 155.8 138.8 o
Filter [Sempled (md2,g) ©0.0976 0. 0989 i
“weight [Insampled (wdl, g ©0.0939 10,0945,
Collected dust  (nd @) 0. 0037 0.0044
Dust concentration(g/m’uj O; 024 0.032
Mean  (Cw g/m’e) 0.028
" Flov rate of equal velocity aspiration

_I_nﬁer diameter of suction noz_zle (d,mm) = 10

No Point Flow rate (L/min) No Point Fléw rate (L/min)

L 1 10. 4 T T
2 2 13.1 8

3 3 131 )

4 10 |
B i 1 -
6 ) 12




Yoasuremont of NOx, SOx and'O.

Sampling Time NOx (ppm) SOx {ppm) 0, »
T 13:32 115 BT 9.3
13:42 113 523 9.3
13:52 108 497 9.8
14:02 T 835 9.3
S 14:12 0 B! 647 9.1
a2z | il 543 9.3
i4:32 i 545 9.3
Meér;‘ R TS 521 9.3
Measuring point QQM_E '

Hém

A=10.179 o

4—50



: - - e L . . _ . R e et o ® CUNELEAEMNI .
Lo ) P SR - - S T S S : :
: ! tF i ! - -
ot _ e . e et e e * ] . e ee .i.I..i..i..M.; - e e msmes e e P
> ' : - m — . : ) i . - I .
. T . i Poos ot - . i :
: : ; : ! ) T ; : ' : Y ! R . e e ameai. e rmamen
. —trr d ; o= e ——t i e Mo = temmmrmime e T TR n ; ' .
; : Lo i f : ! : - i R v ! : ; : - : - : i :
: i “ i : _ _ | “ ; b | N i : ; i ; i | : ! PR u b ; : -
—_—5 _ _ - . o : n Lz : > : _ & ] , T T T ...&iw w5 m : ; -
R D Lor L O P Foog [ R
A I A RS SRS SR PO S . P i P . S S A
; i * i H H H ' ! H ‘ N __ H M ' ! i ' A . N : i i ! e
. ) : : ! ; 1 i : I R S S A L DR U Y . J -l s wpan — e : : X
T S EE . L Doob SRR i P Lo
NN b ] N R R R R .
S ! SN TN NS NSRS N S e e ——— - g 5 L— T
O e R A IR A , Lo e
. . r ; _ { H i P 1 _ I S ; ] i ! : : ' ! : : ! ! ‘ I ) ! '
SO TS SN N TN NN S N N “ TR S PO N A NSNS S SUOR e e ol B e
I T I A e I R PR R A G e 1 Co
: . H Pl RN I H T ™ f e ' . ! R . 1 '
BEEEEERERERR I . AP
e : ' ! H o !y - ' o Lamt [>-4 T~ mlw gt -
: CoL R R >l '
S oo o W. “ v R : ; .
. L : 1 . . . ' . _ et s e e —— e
e — - o ity 1 = "
. i ’ q . : . iy WP, ' -
C o SRR R el
e } T (R s T o] ' ' . 1
. . - ' H ! M ! | : - B i L :
H H i ' b 1 i . H : ¢
T TR T CoL ] biyo o
H i . . . i LIRS H \ ; ;
R P L e —z_8l2 3L “ .
! 1 T H ‘ H t
i : | ! ! : i MJ i 1 ; i :
L L . o = _ P A
. i B -4 !- b f ' ' > ! L RN QU I S v
T O A I % ‘, P _
' : . ! K ! . [ S i ] ey 2 ~ . o .
v _ L om AR TR N RS - S R —
— e e e e e I i e D R ;
S T I i . C I :
L B m A PR B LA e e .-
v . L — ————t
S e — —— —- : ol ol -
IS O T ] J ”“.--....M._...“.ii.-w.--l..r.il e _ T SO & ‘— [OOSR S S 11 - 5.1 REUN S
S AN o L S % > SERPPRR N A N
- ' ’ — ' — . .
= o0 =l = 2 £ R E - U SO (O S S S U JUL S S
- . > — - he g - - — - - Ve e . * -
A bt % :
- : P - - . [ - . - s m— - ”u.l [e—— —_—— — s
' M v “su - .
- _&ed = . - -
o e ——— -———— - haded w -H“
ST X T = “
- E3RRES £ -
. b L ETTEE T . L s




Analyzed Data Sheet for Stationary Emission Sources

Factory / Facility Name: |

Analyzer : Messrs T.Nambu (JICA)
F. Goodarz (AQCC)
S. llossini = (AQCC)

Address / Location

Tehran'réfinery Steam:boiler-

Qom road-Tehran refinery

. District Boundary No20 -

Measuring Pate. 4 2, Mar . 1997 .

[tem . Measuriﬁg Result

Flow rate of wet flue gas 12700.0i _— m*w/h
Flow rate of dry flue gas | 112006 wwh
Témperéturé ofrflue gas 460 - T T
€0, Concentration A TR
0. Concentration _. 2.8 ; _ %&.
co Concentratién 7w f PP
Dust Concentration S o : -g/ﬁfn
NOx Concentration. 186. E ? ; _ k Pbm
SOx Concentfat_ion ?_?8.5 T ppm': '




Heasuresent of water content in flue gas

9:33 ~ 9:38

12.7

Méasuring time "9:28 ~ 9:32

Gas volume {¥m, L) . 10.0 . S 10,0

Gas meter temp. (8w, C) 23,0 23.0 _

Moisture m.1 T07.870 | 108.780 | 108.960 | 107,780

. absorption w2 | 106.905 | 108.776 | 108.090 | 107.780
tube [ man2 0. 969 0,870

Moisture content (Xw,%) ._ 1.7

Mean

(Xw, %)

12.2

Moasurement of component in flue gas

9:43

&ieasuriﬁg time
) [ céncémratic’»n'.(%) 12.4
105 'con:centrat_i(.)n _(%) _ 2.8
CO cﬁnéent_ration (pprﬁ): 750 o
. (ket/a") .28
Air. ratio 1. 14

53

e
|

Pa= 677 mrHg



Hsasurepent of velocty

| Measuring time  10:22 ~ 10:30 i Pitot tube coefficient = 0,850
Point - h (weAq) | Ps (mAq) | r (kgf/od) Bt (T) V {(n/s)
T 0.5 =7 A R T R 5.8
2 8§ TT0.3T w0 | 1.4
3 52 | 52 0,317 a0 11,0
i 10 EX 0.371 w0 T 187
5 0.2 Sz | 0.3 TTE 2.7
i 70 32 | o8 460 62
7 7.6 B2 | om0 | 169
8 o [ TTmE T [ Tosm | dso [ TELE
Vean R BT "6 15,0




Heasuresent of dust concentration

Meﬁsuring time 10:42 ~ 10:52 10:54 ~ 11:04
Gas meter temp..(TS) _ | 2?.6 | _ 25;3:-
Gas volume (Vm,L) 641 . . ?g.ﬁil
Gas volumo R :51'.9_ T eds

Filter [Sampled (md2,g) . - -

weight {Unsampled (mdl, g) B - -

Collecied dust (md, g) . .- . T s

Dust concentration{g/m'.) C - B =

{Mean  (Cv,e/m0*) ._ S -

Flow rate of equal velocity 6spiration

rInﬁer diame?e; of sﬂction nozzlé (&,nﬁﬂ = 6
No _.Poinp’ " Fiow fate'(L/ﬁin) :' No T Point | Flow rate W/min)
1 5] 2.0 7

2 6 | : 9.6 8 |

3 9

7 B 10

: . I : s

6 12 °




Mcasurement of NOx,SOx and 0,

Sampling Time NOx (ppm)

-
»

™

p—
Il
-

3 4 ¢79ﬂn

IT TT
|
‘oo
e

A= 8217 a® .

S0x {ppm) 0. (%)

1:32 185 700 2.0
11:42 188 780 2.0
C11:52 _ 85 790 N R
12:02 i85 793 X
1212 186 s T 20
12:22 185 807 1.9
12:32 185 780 2.0
Moan 186 718 2.0

Measuring: point Qggggﬁﬁ

Dust concentration ﬁds not available because
the teflon packing of the instrument was -~

meited due to the high temperature of flue’
2as, ca.450°C.
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	4. Stationary sourcese data



