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Symbol

A

s

C

an

C

ao

29.92 "Hg, 68°F (760 mm Hg, 20°C)

NOMENCLATURE FOR PARTICULATE CALCULATIONS

English
Units

in.?

gr/dscf*
gr/dscf*
gr/CF
@ stack
conditions
gr/CF
@ stack
conditions

Ibs/hr

Ibs/hr

32.174 ft/sec?

Metric
Units

m2

g/dscm*

g/dscm*

g/m

g/m

kg/hr

kg/hr

A-2

D ription
Stack Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas




English Metric
Symbol Units Units
m; mg mg
M, ater 18 Ib/Ib-mole
m, mg mg
MwW Ib/lb-mole  g/g-mole
MW, 28.96 Ib/
Ib-mole
MW, Ib/lb-mole  g/g-mole
Py "Hg mm Hg
Absolute
P "H,0 mm H,0
P, "Hg mm Hg
Absolute
AP "H,0 mm H,0
P 29.92 "Hg 760 mm Hg
Q, ACFM m®/hr
Q DSCFM*  dscm/hr*
R 21.83 "Hg-
ft*/Ib-mole°R

T, °F °C

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Description
Particulate - probe, cyclone, and filter

Molecular Weight of water
Particulate - total
Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

Stack Gas Volume at 29.92 "Hg,
528°R, dry

Universal Gas Constant

Average Gas Meter Temperature
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English
Symbol Units
T, min
T, °F
T 528°R
V., ft®
Vm,, dscf*
V, fpm
V., ml
Vw scf*

gas

Par 0.0752 Ibs/ft®
Pwater 1 g/ml

Pran  62.32 Ibs/ft?

Standard Conditions:

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Metric
Units
min
°C

293°K

dscm*

m/sec

ml

scm*

29.92 "Hg, 68°F (760 mm Hg, 20°C)

Description
Net time of test

Stack Temperature
Standard Temperature

Volume of dry gas sampled @ meter
conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
silica gel

Volume of water vapor collected @
standard conditions

Density of Air
Density of Water

Density of Manometer Qil
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EXAMPLE CALCULATIONS

. Volume of dry gas sampled at standard conditions. *

P, + Fr
T b
Vm,, = Vm > 13.6
7, + 460 P..,
P
P+
Vm,, = 17.65 Vm |— 1361 _ joor
T+ 460
Vm_ & = dscf x 0.028317 = dscm

std

2. Volume of water vapor collected at standard conditions.*

RT

water std

Vi - (V,, - gms SO, - gms H,S) p
e Pog M yprer 453.6

std water

Vw,,, = 0.0472 (V, - gms SO, - gms H,S) = scf

gas

Vw

gas

scf x 0.028317 = scm

3. Percent moisture in stack gas.

Vw
%M = gas x 100 = %
me + ng“

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-5
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4. Mole fraction of dry gas.

_ 100 -%M

a 100

5. Average molecular weight of dry stack gas.

MW, = |%CO, x 2| 11%0, x 32 |4|%n, x 28 |+[oco x
100 100 100
6. Molecular weight of stack gas.
/b
MW = MW, x M, + 18 1-M) = 2 _ g/g-mole
Ib-mole

7. Percent excess air at sampling point.

100 [%0, - (0.5 %CO)]
0.265 (%N,) - [%O0, - (0.5 %CO)]

WEA =

8. Stack Pressure.

P = p Stack Pressure "H,0

= "Hg Absolute
s = 1 13.6 g

P, = "Hg Abs. x 25.4 = mm Hg

A-6
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9. Stack velocity at stack conditions.

)
V = C 60 29 X pman X Psrdx MWai/ X (Ts + 460) X APS
s ’ 12’\/pa/rXPSX/V/'WX Tstd
(T 6 %
+ 460)
V. =5,123.8 C 2 AP average = fom
s P PSXMW ‘/_ g D

V., = fom x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.*

T P
OszLstAstdx W x S
144 T, + 460  P_
0.123 V, x A_x M, x P
Q, = 25X e X s L pscrm

T. + 460

Q
I

< DSCFM x 1.6990 = dscm/br

11. Actual stack gas volume at stack conditions.

V, x A
Q, = =" _ acrm

Q, = ACFM x 1.6990 = m3/hr

¥ 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-7
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12. Percent isokinetic.

x (T, +460) x P,, x 100 x 144 in?/ft?

1txD,,2
Myx T, xP . xT,x V. {

std t s )

1039 x Vm_,, x (T, + 460)
Myx P.x T,x V, x D?

%l =

13. Particulate - probe, cyclone, and filter.

a” Vm,, 64.8 mg

C,, =0.0154 x 1 - gridscfx
Vm

std

C,n = gridscf x 2.290 = g/dscm«

14. Particulate total.

C, =0.0154 x — - gr/gscs
Vm

std

C,, =gridscf x 2.290 = g/dscm*

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-8
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%
15. Particulate - probe, cyclone, and filter at stack conditions.

P T
C, =C, x —= x s

atr an X Md
Py (T, +460)

17.65 x C,, x P x M,

C, = = grICF
o T. + 460 I
C,. =gr/CF x 2.290 = g/m?
16. Particulate - total, at stack conditions.
17.65 x C P xM
c, = Z T X 5 X My onicr
T, + 460
C,, =gr/lCF x 2.290 = g/m?3
17. Particulate - probe, cyclone, and filter.

Caw=CanXOsX 60 minx 11/
1 hr 7000 gr

Cow =0.00857 x C, x Q, = Ibs/hr

C, =1Ibslhr x 0.4536 = kg/hr

A-9
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18. Particulate - total.

C,. =0.00857 x C,, x Q, = Ibsihr

C,. =1Ibs/ihr x 0.4536 = kglhr

19. Mercury — ug/dscm
ug/dscm = ug + (VMg x 0.028317m3t%)

20. Mercury — Ibs/10" Btu
Ibs/10™ Btu = ug + Vmgq x (2.205 x 10 Ibs/ug) x F4 x [20.9 = (20.9 - O2)] x (1.0 x 10%)

Fq = Oxygen based F factor of 9,780 dscf*/million Btu

* 29.92 “Hg, 68 °F (760 mm Hg, 20°C)
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95GIB3
JOB NAME: CINERGY CORPORATION
LOCATION: OWENSVILLE, INDIANA
UNIT TESTED: GIBSON UNIT NUMBER 3 PRECIPITATOR INLET DUCT

SOURCE EMISSION CALCULATIONS

SYMBOL DESCRIPTION UNITS

I | I I | I
| RUN# | | 1] 3] 4|
I I I I I I
I I I I I I
| DATE | | 10/14/99 | 10/15/99 | 10/15/99 |
I | | I I I
| I I I I |
| BEGIN | | 0833 | 0900 | 1415 |
| TIME I I I I |
I I I | | |
| END | | 1302 | 1247 | 1727 |
| TIME I | | I {
I I I I .
| P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.50 | 29.35 | 29.35 |
I I (mmHg) | (749)| (745)= (745)I
I I I I

| P(m) | ORIFICE PRESSURE DROP "H20 | 0.869 | 0.420 | 0.478 |
I I (mm H20) | (22.1)] (10.7)] (12.1)]
I I I I I I
| V(m) | VOLUME DRY GAS SAMPLED ft.A3 I 82.723 | 61.037 | - 62.565 |
I | @ METER CONDITIONS (m3) | (2.342)] (1.728)] (1.772)]
I I I I | I
| T(m) |  AVERAGE GAS METER DEGF | 72 | 74 | 85 |
I | TEMPERATURE (DEG.C) | (22.00)]| (23.00)| (29.00)|
I I I I I I
| V(m[std])* | VOLUME DRY GAS SAMPLED DSCF | 81.137 | 59.274 | 59.540 |
| | @ STANDARD CONDITIONS*  (DSCM) | (2.298)| (1.678)| (1.686)|
I | I I I I
| V(w) | TOTAL WATER COLLECTED, mi I 147.9 | 60.9 | 112.7 |
| | IMPINGERS & SILICA GEL | | | ;
I I I I |

| V(wlgas]) | VOLUME WATER VAPOR SCF | 6.981 | 2.874 | 5.319 |
| | COLLECTED @ STANDARD (sc™m) | (0.198)| (0.081)] (0.151)]
I I CONDITIONS* | [ | I
| %M | MOISTURE IN STACK GAS % | 7.92 | 4,63 | 8.20 |
| | BY VOLUME | | | {
| I I I I

| Tt | NET TIME OF TEST MINUTES | 160 | 160 | 160 |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) A-11
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SOURCE EMISSION CALCULATIONS

CINERGY CORPORATION

OWENSVILLE, INDIANA

GIBSON UNIT NUMBER 3 PRECIPITATOR INLET DUCT

SYMBOL DESCRIPTION UNITS

| | I I | I
| Md | MOL FRACTION OF DRY GAS | 0.9208 | 0.9537 | 0.9180 |
I I | | I I
| I I I | |
| co2 | % | 13.6 | 14.0 | 14.0 |
I I | I I I
| | | I | |
| 02 | % | 56 | 54 | 5.2 |
I | I I | I
| | | I I |
| co ; % | 0.0 | 0.0 | 0.0 |
I I | I I I
I I I I I |
| N2 | % | 80.8 | 80.6 | 80.8 |
| I I | I I
[ I | I | I
| %EA | EXCESS AIR @ SAMPLING % | 35.4 | 33.8 | 32.1 |
e S
| Mwd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.40 | 30.46 | 30.45 |
| | DRY STACK GAS (g/g-MOLE) | (30.40)| (30.46)| (30.45)|
| I I I I I
| MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.42 | 29.88 | 29.43 |
| | STACK GAS (g/g-MOLE) | (29.42)| (29.88) | (29.43)]
I I ' I | | I
| DELTAP |VELOCITY HEAD OF STACK  "H20 [ 0.918 | 0.886 | 0.960 |
| | GAS (mm H20) | (23.3)| (22.5)| (24.4)|
| | I I | I
| Ts | STACK TEMPERATURE DEG. F [ 317 | 323 | 326 |
I [ (DEG.C) | (158)| (162)] (163){
| I | | I
| Ps | STACK PRESSURE “Hg Abs. I 28.53 | 28.34 | 28.37 |
| I (mm Hg) | (725)| (720)| (721)I
| I I | I
| Vs | STACK VELOCITY @ STACK ~ FPM | 3,788 | 3,726 | 3,912 |
| | CONDITIONS (m/SEC.) | (19.24) | (18.93)| (19.87)|
| I | I I l
| As | STACK AREA (SQ.INCHES) | 87,552 | 87,552 | 87,552 |
| | (SQ.METERS)| (56.49)| (56.49)| (56.49) |
| I I I I I
| Qs | DRY STACK GAS VOLUME @ DSCFM | 1,379,200 | 1,385,045 | 1,395,885 |
| | STANDARD CONDITIONS* (DSCM/HR) | (2,343,261)|  (2,353,191)|  (2,371,609)]
I I I I I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 2303170 | 2,265,550 | 2,378,770 |
| | @ STACK CONDITIONS (MA3HR) | (3.913,086)|  (3,849,169)|  (4,041,530)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS

CINERGY CORPORATION
OWENSVILLE, INDIANA
GIBSON UNIT NUMBER 3 PRECIPITATOR INLET DUCT

SYMBOL DESCRIPTION UNITS
| | I | |
Tt | NET TIME OF TEST MINUTES | 160 | 160 | 160 |
| | | | |
Dn | SAMPLING NOZZLE DIAM. IN. | 0.200 | 0.175 | 0.174 |
I (m) I (0.005)] (0.004)] (0.004)|
| I I | |
%l | PERCENT [ISOKINETIC % | 102.8 | 97.7 | 98.5 |
I | I |
I I I l
Mf | PARTICULATE - PROBE, mg | | |
| CYCLONE AND FILTER | T - ————
| | I I
Mt | PARTICULATE - TOTAL mg | S—— _—— ————
} : I I
| |
Can | PARTICULATE - PROBE, gr/DSCF* | | |
| CYCLONE AND FILTER (g/DSCM) | - === -—=-
| I | I
Cao | PARTICULATE - TOTAL gr/DSCF* | | |
{ (g/DSCM) } T T ===
| I
Cat | PARTIC.-PROBE, CYCLONE gr/CF | | |
| AND FILTER @ STACK COND. (g/m3) | T T ===
| | | I
Cau | PARTICULATE - TOTAL @ gr/CF | | |
| STACK CONDITIONS (g/m3) | - === ———-
I I I I
Caw | PARTICULATE - PROBE, LBS/HR | | |
| CYCLONE AND FILTER (Kg/HR) | - === ----
| | | |
Cax | PARTICULATE - TOTAL LBS/HR | | |
I (KgHR) | sl --=- | ----

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95GIB3
JOB NAME: CINERGY CORPORATION
LOCATION: OWENSVILLE, INDIANA

UNIT TESTED: GIBSON UNIT NUMBER 3 STACK

SOURCE EMISSION CALCULATIONS

SYMBOL DESCRIPTION UNITS
I I | I | |
| RUN# | | 1| 3| 4|
I I I I I I
I I I | I |
| DATE | | 10/14/99 | 10/15/99 | 10/15/99 |
I I | I | I
| I I | | |
| BEGIN | | 0906 | 0900 | 1415 |
| TIME I | I I I
| | I I | I
| END | | 1303 | 1226 | 1736 |
N | | | |
| P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.45 | 29.30 | 29.30 |
I I (mmHg) | (748)| (744)} (744)=
I I
| P(m) | ORIFICE PRESSURE DROP "H20 | 1.013 | 0.755 | 1.104 |
| | (mmH20) | (25.7)] (19.2) (28.0)] -
| | | | I
| V(m) | VOLUME DRY GAS SAMPLED ft.A3 | 86.214 | 76.443 | 89.570 |
| | @ METER CONDITIONS (mA3) | (2.441)| (2.165)| (2.536)|
I I I | I |
| T(m) |  AVERAGE GAS METER DEG.F | 61 | 64 | 84 |
| 1 TEMPERATURE (DEG.C) | (16.00) | (18.00)| (29.00)|
I I | | I
| V(m[std])* | VOLUME DRY GAS SAMPLED DSCF | 86.232 | 75.586 | 85.384 |
I | @ STANDARD CONDITIONS*  (DSCM) | (2.442)| (2.140)| (2.418)|
| | I I o
| V(w) | TOTAL WATER COLLECTED, ml | 129.0 | 96.6 | 141.7 |
| | IMPINGERS & SILICA GEL | | | |
| I I I I I
| V(w[gas]) | VOLUME WATER VAPOR SCF | 6.089 | 4.560 | 6.688 |
| | COLLECTED @ STANDARD (scmy | (0.172)| (0.129)| (0.189) |
1 [ CONDITIONS* | | I
| %M | MOISTURE IN STACK GAS % | 6.60 | 5.69 | 7.26 |
| | BY VOLUME | | | {
I I I |
| Tt I NET TIME OF TEST MINUTES | 160 | 160 | 160 |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) A-14
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SOURCE EMISSION CALCULATIONS

CINERGY CORPORATION
OWENSVILLE, INDIANA
GIBSON UNIT NUMBER 3 STACK

SYMBOL DESCRIPTION UNITS

I I I | I |
| Md | MOL FRACTION OF DRY GAS | 0.9340 | 0.9431 | 0.9274 |
I I I | I I
| | I I I I
| co2 I % | 13.2 | 132 | 134 |
I | I | I |
| | I I | |
| 02 | % | 5.9 | 6.0 | 58 |
I I I I I |
| | | | I |
| co | % [ 0.0 | 0.0 | 0.0 |
I | | I | I
I | I | I I
| N2 | % | 80.9 | 80.8 | 80.8 |
| | | | | |
| | I | I |
| %EA | EXCESS AIR @ SAMPLING % | 38.0 | 38.9 | 37.2 |
| o | | | |
| MWd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.35 | 30.35 | 30.38 | -
| | DRY STACK GAS (g/g-MOLE) | (30.35)] (30.35)] (30.38)]
I | I | I I
| MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.53 | 29.65 | 29.48 |
[ | STACK GAS (g/g-MOLE) | (29.53)| (29.65)| (29.48)|
| | | I I I
| DELTAP |VELOCITY HEAD OF STACK  "H20 | 0.621 | 0.817 | 1.195 |
| | GAS (mmH20) | (15.8)| (20.8)| (30.4)|
| | I | I . |
| Ts | STACK TEMPERATURE DEG. F | 340 | 339 | 344 |
| | (DEG.C) | (171)| (171)] (173)1|
I I I I I

| Ps | STACK PRESSURE "Hg Abs. | 29.34 | 29.19 | 29.19 |
| | (mm Hg) | (745)| (741)| (741)=
| | | I |

| Vs | STACK VELOCITY @ STACK  FPM | 3,139 | 3,561 | 4,330 |
| | CONDITIONS (m/SEC.) | (15.95)| (18.09) (22.00)]
I I | I I I
| As | STACK AREA (SQ.INCHES) | 115,172 | 115,172 | 115,172 |
| | (SQ.METERS)| (74.30) (74.30) | (74.30)|
I N | I I |
| Qs | DRY STACK GAS VOLUME @ DSCFM | 1523212 | 1,738,077 | 2,065,309 |
| | STANDARD CONDITIONS* (DSCM/HR) | (2,587,937)| (2,952,993)] (3,508,960)]
I I | I I I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 2,510,265 | 2,848,403 | 3,462,778 |
| | @ STACK CONDITIONS (MA3HR) | (4,264,940)|  (4,839,437)|  (5,883,260)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS

CINERGY CORPORATION
OWENSVILLE, INDIANA
GIBSON UNIT NUMBER 3 STACK

| AND FILTER @ STACK COND. (g/m3)
I

———

——

SYMBOL DESCRIPTION UNITS
| I | I I
Tt | NET TIME OF TEST MINUTES | 160 | 160 | 160 |
I I I I |
| I I I I
Dn | SAMPLING NOZZLE DIAM. IN. | 0.235 | 0.200 | 0.200 |
| (m) | (0.006)| (0.005)] (0.005)|
I I I I I
%l | PERCENT ISOKINETIC % | 94.3 | 100.0 | 95.1 |
| :
Mf | PARTICULATE - PROBE, mg |
| CYCLONE AND FILTER | - === ~—==
I |
Mt | PARTICULATE - TOTAL mg | ———- ——- ———
I |
Can | PARTICULATE - PROBE, gr’DSCF* |
| CYCLONE AND FILTER (@/DSCM) | == - -=--
| |
Cao | PARTICULATE - TOTAL gr/DSCF* | L
| (a/DSCM) | ) - -=--
I I
Cat | PARTIC.-PROBE, CYCLONE  gr/CF |
|

Cau | PARTICULATE - TOTAL @ griCF |

| STACK CONDITIONS (g/m3) |

I |
Caw | PARTICULATE - PROBE, LBS/HR |

| CYCLONE AND FILTER (Kg/HR) |

I I
Cax | PARTICULATE - TOTAL LBS/HR [

| (Kg/HR) I

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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Impinger Box No. {‘/ 7 (

fe

B Water Weight Gain '
Impinger 1 Final Weight 1.g.5 - Q Impinger 1 4.4
Initial Weight (r%H.- | Lrp G5
¢ ;.(. d F,,wr.’ /D . / .
Increase 4 f s - Impinger 2 Q.4
Inti. 812 >
Impinger 2 Final Weight ¢33 O e lmpinger}i 2.2
Initial Weight L48 <
Increase 2E 4 Impinger 4 c.c
v, =
Impinger 3 Final Weight {( 0% gsSo, = - Impinger 5 ) 2
Initial Weight GS7 | v, =
Increase 3. Impinger 6 2.>
Impinger 4 Final Weight F59. "‘ Impinger 7 t.C
Initial Weight 7494 Tnp % he¥ .
Increase lo-© S Total U35 7= v,
., 2959 A
Impinger 5 Final Weight EATaRS P,= _24TS Ve %co, = 18 &
Initial Weight _28Y. 35 Vo= _82.223Y 90, - _5.67
Increase BORe Vv, = 1439 %CO = 0.0/
Pm = C R 90({ // %,N2 = ZD 2
Impinger 6 Final Weight 624 AvgaP = 9.8 | A’o ia@"—&ﬁvw‘ Lg a5 ‘C
Initial Weight _J60. ¢ o/ p02 _____.C,_,J{.q_\/ %295
Increase Z.3 Agpap- 095! T, = __fec
C,= _0.¢to5 26 $3
Impinger 7 Final Weight FH0. ¢ P,= -i3.20 o 2ET _/Hg
Initial Weight 770.0 T,= _12 S32 / °R
Increase 0 b T,= _317 V(F 7772 °R
; \
’{-47’ ©.920% 4 / 2549 (BF
Moisture Content: %M = FEC My = Cﬁ“"‘_ MW, = %400 MW =
v
b . P 29 . 8(.157
b + ZHS/ + 0 (5‘ @;—P—Q‘E, 1 sft:!
Vm,, = 17.65 Vm | 136 |_ 1765 x 82.723 186 |- o507 sm
T, + 460 -7 + 460 -
VW, = 0.0472 x Vw=0.0472 x (43 .9 - Lqel sft® v
, 14T
% Moisture = Vw._ . X 100 = (a3l _ x 100 = 'f{ e %,
VMg + Vg, BLISEESZE + (48 395 4 . A
V, = 51238 x _0.30% / 777 x 0981 - SeS—pn ACEM: >, 203 (3o
V 270 SrTT |
gizg 28 55 2T %o scr: L 339 e
%l =103 x Lty x 7?27 =-I+GH\(/ n
2EE X St eSS X 160 X g7 ) (0)\‘2 %EA 3D\
28,53 o.My 3R cO

D_"2
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Impinger Box No. HG\J 3

Water Weight Gain -
Impinger 1 Final Weight 704. & ~ oS Impinger 1 99. G
Initial Weight o5 X 4P g72.7
~. : ) -
Increase Y9 ¢ Fonal Impinger 2 5.7
dat- ?Ga_j‘
Impinger 2 Final Weight z Y 1.0 9.8 lmpinger§ ).2
Initial Weight 343 3
Increase g 7 Impinger 4 5.3
V, = ~
Impinger 3 Final Weight 2621 gso, = Impinger 5 )
Initial Weight 1so-9 v, =
Increase (-2 Impinger 6 0.1
Impinger 4 Final Weight 751, 7 Impinger 7 -0.5
Initial Weight Ju45-4 Impevger 8 7.8
Increase 2% Total 61-9 =y
Impinger 5 Final Weight 748. 0 p= 274 %C0, = _13-v
Initial Weight 3475 Vo= _ 67038228 90 - _ 5.
Increase 0.5 Vo= _ 61T %C0 = _ 0.0
75,.3 P, = 6".&9§ %N, = _ BC.9
Impinger 6 Final Weight 58 AvgAP = _O. Bl A, = _d3 336
Initial Weight _I512 . D, = _0.200
Increase O.1 awpaP= _01929 T, = _JueEC
C,= _0.80%
Impinger 7 Final Weight 7S¢ -7 P,= 13 19 'Ho 28,47 g
Initial Weight 453.0 T,= 19 °F 531 °R
Increase -0.5 T,= _31Z < 772 g
Moisture Content: oM=_82( y, - 01 (7 MW, = _30.400 gy . _29.3%
Pm ,
Pb + 136 2?"[0 +D,(185 3(,.600 sft®
Vm,, = 17.65 Vm 760" — | = 17.65 x 3% 2% 13.6 D.9¢(  scm
n + 460 79+ 460 5
Vw,,, = 0.0472 x Vw= 00472 x 011 = 3.211 st QQ(
% Moisture = Vw ., X 100 = 3.291 x 100 = %21 % Q’j
-Vmg, + Vw,,, 3¢.86 + 3.299
V, = 51238 x 0-909/ 172 x 0129 - 37) fpm ACFM:
2844 X 293%
SCFM:
% = 1009 x  3wBee . T 7.3 ¢
%EA:

28 44 X 0.4119 X 3497 X 1"050)(( o-200 f

-~
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Impinger Box No. HC) !

Impinger 1 Final Weight
nitial Weight
Increase
Impinger 2 Final Weight
Initial Weight
Increase
Impinger 3 Final Weight
Initial Weight
Increase
Impinger 4 Final Weight
Initial Weight
Increase
Impinger 5 . Final Weight
Initial Weight
Increase
Impinger 6 Final Weight
Initial Weight
Increase
Impinger 7 Final Weight
Initial Weight
Increase

Moisture Content: %M =

Water Weight Gain

4 5 Impinger 1 do-7
-5 jmp 1
2850 WY gz Lo
Tat. _U4-C
M T:faf q.8 Impinger 3§ _Q_L
S!-4H
b b Impinger 4 iﬁ’_
v, =
2 gs0, = -__ Impinger 5 ‘O-'{
$59.% V, =
0.7 Impinger 6 0-0
1589 Impinger 7 -0.5
LSL/__; Impinger 8 q. ¢ /
LI"D Total !ge' = Vw
v
_2ld p= 2135 4 %o, = {0 Y,
Jb6]. 8 v: = (,Vl,o‘s’l v %02 - s.d (/
——.OQLl Vw = Lp0. 1 % C0O = 0. ( %
. P = __0-5‘&0% %N, = _806 \/57'557,
26(6. 9 AvgAP = _3 A, =
7ob .9 / D, = _ 0178
6.0 - 09%Y, 1. o
C,= o.@;oe\(/ -
270.0 P,= _—i3.80 “yo 29 34 g
770.S T = /F 33 7 R
~0.5" T,= _32% Vo 783 <R
v 4 V4 /
M= 0-495F ww, - 30456 ww- 9988

Pb + 13m6 24. 35 + 0420 59’é7‘1 V,gff‘
Vm,, = 17.65 Vm — |= 17.65 x (;1.037 13.6 | _ 0,379 7 scfm
+ 460 19 + 460 E
Vw,, = 0.0472 x Vw=00472 x lo. 4 = 9 & 74 \/ sft®
7
% Moisture = Vw Q £ %"( x 100 = LA % .
Vm,, 'f Vi, 9274 + 297 P o v
V, = 51238 x D-%O\"\/ x 0936 _ 3726 ACFM: o Q9 S50
28-3¢ x D948

—

%l = 1039 x S7.279

783

va SCRM: L 3% o‘(")/
= 6?/ ‘7' %

2034 04337 X 3220 X ;.0 X015 ¥

D .0

wen 334/
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Impinger Box No. H (2}2'

Water Weight Gain
Impinger 1 Final Weight 7 L// -0 oY, Impinger 1 9.5
Initial Weight (3505 T 883 Y
Increase €45 Tob 9722 Impinger 2 9 A
Impinger 2 Final Weight 3%- 5 i b lmpinge*rS l q
Initial Weight 46
Increase q ‘( Impinger 4 - ©
v, =
Impinger 3 Final Weight 3SH- S gso, = Impinger 5 0.3
Initial Weight 459- b vV, =
Increase ‘ 9 Impinger 6 ©- >
Impinger 4 Final Weight s¢-t Impinger 7 -3
Initial Weight A50-F Impc ager 8 i@ .
Increase N Total (-3 7. v,
Impinger 5 Final Weight 749 & p,= _29.%S %C0O, = H o l//
Initial Weight 44-3 V,= _L2.5¢S y/ %0, = >\
Increase o-3 vV, = _ItZ-# / %CO = 0.0 lk// /
P,= 048 V¥ 9N, = _90.% -
- m ~ 532
Impinger 6 Final Weight Fs4. & AvgAP = _0.9L0 ‘/ A, = w?
: Initial Weight _354.5 P D, = Mﬁ/
Increase 0-3 Ag/AP= _0.97Y T, = /L0
C,= 0.808 - S
Impinger 7 Final Weight iié;i P,= =13 ¥ Y%uo0 _19_377/ *Hg
Initial Weight _352-© T S %/ R
Increase -!1-3 T,= __ 326 Vo 78¢ °R
Moisture Content; W= 3B 7y, 2091907 ww, - 30HRT yy o I9 €37
Pm K4 N g - /
Pb + 13.6 _ 2‘?’55+M __—59‘570 sft®
Vm,, = 17.65 Vm —Tﬁ = 17.65 x(,2.565 13.6 0.3727 scim
+ 460 ag + 460 -
Vw,,, = 0.0472 x Vw'=0.0472 x z.F = 5 319 sft®
% Moisture = Vw,_ 9313 x 100 = _ €20 %
- Vmg, + Vw,,, - 3,840 +45.319 / , \/
V, = 51238 x 0 ‘306/ 78(/ X Olq‘,q = 36“L fpm ACFM: g _7):}% }_‘\'O
2837 x Q943 J e 5\/
- scrm:\, 51 99
% = 1039 x §£7-5%0 726 . 98 .5, e

2837 F0ALd X3z x ;o Ko 94T

%EA: 5&»
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Impinger Box No. Hf} 2
Water Weight Gain

Impinger 1 Final Weight Q%Q 3.4 oo Impinger 1 A
Initial Weight 43.3 ; gsy-
Increase 76 ! Faal —— = Impinger 2 (9-T
Tt 9425.9
Impinger 2 Final Weight 3.9 }3‘5 Impinger?s 5 +
Initial Weight H452-2 B
Increase L Impinger 4 7%
v, =
Impinger 3 Final Weight F2¢0-% gso, = - Impinger 5 p-b
Initial Weight j&r‘ v, =
Increase 3. Impinger 6 %505
Impinger 4 Final Weight FLA. ( Impinger 7 (- (
Initial Weight 755 3 Tmp- € _\LS o
Increase 21 Total 182 # .
. 2.4V
Impinger 5 Final Weight Lld> Po= _2%5& %CO, = ii\/
Initial Weight Lole¥-7 Vo= ¥&,274\ /% = _6_‘]_\/
Increase 0.6 V,= 292 1290 %co = *5‘0_\_/
759. &« Po= _LGI3 %N, = —ioj——y
Impinger 6 Final Weight ﬁ’i_ Avg AP = \/ A, = ﬂﬁ,}?b ,
Initial Weight 959 VAL 0235 7,
Increase ""“%"'55— Avg /AP = Q.flﬂ !2 T, = _iwo
Impinger 7 Final Weight (54-3 P, = § ‘H,0 _ X545 T 'Hg
Initial Weight (832 T, = M st/ en
Increase __LI_ T,= _J% Vo _%oo vV °p

ltO (7?3‘/0 \/ \/ Ly /
%M = "?ﬁ @'3-’5'79‘ MW, = _20.38%¢  uw - =58 2953

P ) 86.232 7’/
214> o3 ¥ 553 st
Vm,, = 17.65 Vin |—— 138 | _ 17,65 x8.214 d9sc 136 |_ o od  sm

Moisture Content:

T + 460 = q
/1 + 460 C.S2% -
S E &9‘% i
1390 6-0%89
VW, = 0.0472 x Vw=0.0472 x __ TSSO sﬁ’
G- oz‘i
% Moisture = VW, x 100 = St x 100 = e; Tt A 0y $/
VM + VW, LT RLET e ons “oec . 2510, 268 oy -
3t3Z
V, = 51238 x _0.%10 Too X082 = 3630 mm 3397 acem W v
A4S X MM .S'Z? 2i2 ﬂ/b/
BL.232 29.34 29.53 . 9-4‘—3 \/ SCFM: __l__l_ﬁ-—%gb'UUB
% = 1039 x DS5D 4 Foo - G2, N 9
Jlo XEEBHLX ids Xﬁ%& (0.235 )2 4.3 - (% %en 2T

: 2934 2
O .a3vc ? .



¢ 22

{90

73

| - - - - | -] - |- L - — | = TIoudls | €o</| ™3

A8¢| SU Gl 06 |pGe[=<aw| 05¢ 08| pL? FCa[ah e eS| boT/| ]

08| Gl al as JoCtE | o90| bre 0y | 20 18050 Oh'p]% [ o6/ | |

AAT PG g0 Ch [ 770978 5¢¢) 9% oL ¢ Lo e gl Lhrely | /9¢/e

(R <O 20 LF Taogc [ 7190 9% ob Aod A0 G0 bt TR [ Lhe '] X

(£C <G 50 TR (T0E [S7C[ChS] S & | chLd| 0L |95 m o 4ok | ehtl|C

28¢| Tl TC | A5 [49C|a7C| /PE| 06 G ]| S@7|Crd[To 28| beXll ¢

28T €C /G 35 7o hic| re| 06 | oc 7| 007|190 hb¢08 [ &Y/l |

AAT G 48 LR (z29¢ | C9T] LRy ab JA OTT 90| h727T03 | I<XT| b

hag ' LAY a(, R 8 Ah 1LXTU|07¢] Tov of 95 @ AL (LSO TE bbly o,nf. G
TR LR T oG PO B [T PR Ase|  Th | @0l Pol]1a¢ d.@r.@u: <eYl] bd
T TR =T = [ = [ = | = | =]~—= = — Z | = AU,

+be G9 ol 9 | o6g|olTpTe| b | XV YE0[1G 70198’ ho( | voxl| 1

gx¢| A9 27T o [ A | 68| 9¥s| C o/ | COF7 oo J[TTo[ILebL | AG! ]

cfC| <7 X7 ¢F |1 ICE[<Ee| o6 | Abo Io(d9 el TSobL | 511 T

AT T D 77 Tk [ ChE | T0e|Xs| S b | 07| SoT|RTO LT AL [ BRI E

¥4 /9 7 ol (AL TLe | bee ab| 10 A9 Tbe 0| LABL T apll <

78¢% 77 €91 Gk |90 |[CLEC| TR aL1 el oI RT L8 cRL | ¥pll| €

Y37 c9 [71 7F |80 [ 90¥]| bh¢ ob| sl coT1Ga 0 TLTRG | Al R

34 LS bS Ch | e | PLYE| 950 o'b gl'l Sl7eC o] ¢S'bLL| FEN| h

€L 0 PEt| LS %S| oG | ebe| LLE|Rec| oL | 07| G271 [<C7o|ac Ll celll &
U SIS 5T ¢S TRLZ[IGE[Fes| % | YB0 | ©Z O[SSq| TRSSLG [T T[S
QIR E AT b i - — = — T =1 == = — — | — [bbISLL [CETT| 3

P8¢ PS <9 Ab | 168 | bz | ot g3 20 95 0| €adbb Ll | 240/ |

CBT|  FRS 17 | Cp |60 [T K| 0L [ XX0 | 2X0[0S0| 80 JLG | X407 ]
AL 09 Gh 1 16E eS| bR o/ ©)7 ar71Tea 9 ee 390 | Lo/t d

Ty | UR | e | b | ol | b | d | o | Ok | CohC | b | Sokd | e |

e se9 g seo kg | wenyg | uend | eqoig | yoeid duing HVeouo | Hveduo | "
'l “d ‘v

LL=A7<c/ @&
T PSS AV
V1va a13i4 ¢ ] Jaquiny uny




e

SLIGT] v yous eawy

((wo™="ojey Yea] X uw = '])- 4~ Buipesy Jaloy sen Ai] N % ‘0% O°Hs Of J— 'de@nssaides
_ &% 00% ‘00 % U LT 'LiseL joawiL
X "SSC] loeq uoeiqie) Jajop sen Aig = “A W GRY D Qe diLegad i “A Pa103]/0D Jatepm
: o7 weig sy Syal0 e 0 awniop oL BH, 'd 'ssaig ‘oreg M *A Pa18][0Q BWNIOA
2-T 32/ L ©oNdiLsqad N&qﬂﬁl.oz iojeworeg T A~Ud oNegnLiold \,s!ﬂuw;du %0 Jojoe UoReIqiED GnL 10Md
RO 22 | % | G | Gocl Lt 9ce| Shl | Gv /] Gelleb o] TTLce[LIGIT ¢
(olleo) Tl T8 | & | oF | FST|OLT| ok Oo%l | STT| ST T|SL'@ hU'hse| £I0]) &
TSRS e | TR | 90 | Sk | St | A7C | ChL| S8/ | Sv7 | SC7| BV £0TEE] 690/ ¢
7 EH @90t €8 | SL | 96 | GST[ATE | CAS| STl | SPT| ShT] 939 vhbhd SaGl| b
Ky TP T ¢ | GU | 05 | CIC| J9C | Skhe| O 1| SR GRTIERG| 14 Ahs)60I7] h
ERAE AR A FST LY [ bR AP O | ¢l SUT[LLY] Thhrd LS9 =
ke B oCe|  #R L P&, FS | 97C | 10T | 7k% ST | GO L0350 ACRTRI 0hsp | 67D
0P eSS TR — — — - = | = = = - — — | TCLops| LIGH| ™3
(LT 23 L& TG [ L |sLC|¥¢ce ahH | pLdo ha G| bho| <8'3<h| SISl |
txt] S0 (S 1S [ 98T [hiT | 1LC| O/ GL0 SLba|SG o 19°9e8 | 11G1] ]
e | Al 8 oS TRAT | LT[ G| G of 760 WA 750[XCs heX| LoGl| €
RCT 90 | 98 | o5 | AT |GGT | gis| o7/ | bbo | bba|£5 0|9/ ¢ COSTE
AR Rt 5C | S& | bF [ 98T [RLT| &S| S/ | SO07 | SO7[TTO[TE BRI bSRT] <
T 8&el 70 °8 bl | AAC [ALT [ILC o/ sl sl Tl9e] th'Ces|aShl| ¢
<0 ¥4 | AAL] S E; LR |Gt |ogX|cke| O/ | I ol'T |70 1¢ STs| IShI| h
- Wl AT AC A0 ShH 1 S&C 90T |TpL| @ T/ elf Ol'T [990| A TYS| Ghn!| A
BYO VAT T 2 <G SC cS | £48T | 90T | (RS o/ 507 SsP[ | 60| hL°QCQ| ¢ hhl| &
SeO MWL AR T G TS | KLe | ILT AR <7/ ol O/ [ 990| 2928 behl|g &
Syrewsy ~1y Cile} 19|Y| Jo Jo o Jo abeny) bY, enjoy paliseg OHu 40 1oy E uiod
' 4o ‘dway 4o ‘dwa] dive} dwa) dwaj, dwaj, wnnaep O*Ha O°H Jolld, sen Aig ¥00[0
Nﬁﬁ\* se) g sen Aig wenpy3 usA) eqold ¥oels dund HV €U0 HV 830
‘L Lo “d ‘dv
T euld 7Y [eIU] %02y0 YesT 1old =BT ON x0g Jolo 9] N xog elduwes
wjo =By, ® Yes feud /& - :awny abing \,o\\é\ ] 3] \ +<j lojesado
wp oo o =bH, o] ® Nea [eny| O& _ :0} abing CL~RI~TT— ajeg
aoualejal 0) ST E 097 100849 \O . S © 1) nn
ST yibua aqoud w \ "Juiod jsay Yoea JO Ue)s ayj e pJodal pue pesy T Jaquiny uny
Zg % aimsiopy pawnssy () . Ty dz auweN qor
TR 4o dwa ueiquy ejeq pleld .uf < Jd9 SHbh Jaquny qop

TVLNIWNOHIANT OJLIW



Impinger Box No. “‘(@\ A‘/
ping )

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

impinger 7

Moisture Content:

Vm,, = 17.65 Vm

Vw,, = 0.0472 x Vw=0.0472 x

Water Weight Gain
Final Weight <Y Impinger 1
Initial Weight 3503 /‘“P;: It
Increase Impinger 2
Tar L2
Final Weight Impinger 3
Initial Weight 34.0. 2
Increase Impinger 4
vV, =
Final Weight gsS0, = Impinger 5
Initial Weight Ul3 v, =
Increase Impinger 6
Final Weight Impinger 7
Initial Weight 9-0
Increase Total =V,
Final Weight Py = %CO, =
Initial Weight 153.9 V, = %0, =
Increase V, = %CO =
P, = %N, =
Final Weight Avg AP = A, =
Initial Weight (2K D, =
Increase Avg /AP = T, =
C =
Final Weight P, = ‘H,0 *Hg
Initial Weight F3- R T = °F °R
Increase T, = °F °R
%M = My = = MW =
ot 136 e sf¢
- = 17.65 x 13.6 scfm
+ 460 + 460 -
D \
= sit® A%O ME
- X 100 = %

Vw,

Vmy, + wa

% Moisture =
V, = 51238 «x
%l = 1,039 x

/

fom

%

ACFM:

SCFM:

%EA:
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Impinger Box No.

_ Water Weight Gain

Impinger 1 Final Weight ¢2%. { Jawp ?. Impinger 1 ¥a.L
Initial Weight 1¢s.S Toul 9Ly 3
! A — Impinger 2 129
ncrease ga T4 453 = mpinger
4
Impinger 2 Final Weight %% 9 /0. Impinger 3 -2, %
Initial Weight F50-%
Increase [N.9 Impinger 4 3.9
V, =
Impinger 3 Final Weight 123 .5 gso0, = Impinger 5 ~¢ G
Initial Weight 127 v, =
Increase -3k Impinger 6 -S=
Impinger 4 Final Weight Neo, ( Impinger 7 -5/
Initial Weight 3S5¢-2 2mp v _l0.A
Increase 3. 9 Total 9.6 =V,
. 29.3%0 ni'd
Impinger 5 Final Weight 6 | P,= _AGHo %0, = (3.2 V¥,
Initial Weight (139-0 Vo= 26443 7 %0, = _ Lo
Increase -4.9 V,= _9¢.¢ / %CO = _ & ¥4
Pm fzg 15 %N = 2&. 5 /]Z\/
Impinger 6 Final Weight ')ﬂ %7 AvgAP = 0 ¢ (‘Z A = 1SR 3/
Initial Weight 753.9 / D, = QAo
Increase -S.0 avgfAP = 0,90 2 / T, = 1o V
. ~ CP = LL = s 2“" . l? “
Impinger 7 Final Weight £94.3 P,= =lLSo ’HO M35 g
Initial Weight g4 & T, = _@_‘L‘/F _S'LéL\//’R
Increase -S./ T, = _3_’.5&_°F _jﬂﬁ_ °R
S. L9 )/ O T431 3/ VL
Moisture Content: %M = S = &HE2 ww, = 303520 ww= 329,65
P _ 75 .pe
Vm,, = 17.65 Vm |— 22 | = 17.65 x7,.4Y43 4e 136 |- @y oo
T, + 460 Ld + 460 o4z -
Vw,,, = 0.0472 x Vw=0.0472 x 944; - 4560 sft®
] Vi ’
% Moisture = Vw.. x 100 = ¢.s¢= x 100 = 5_&9 9'01% : 99 :{Q"‘/n
VMg + Vwy, 75SBens g3 4 ¢ Seo nn/ 2,6
IS wi
V, = 51238 x 0. Yok 749 x 2302 = 3555 ACFM:; Z:? ‘ 3 fos
2534 x 2505 V4 7ze 077
7S Ste 2.3 oo A SCFM:
%l = 1039 x IS x4 = Heo2 9 .
IGo X&K3Fx 24 xg:-;-;- X@. doo ) %EA:»_M
O8431  247% 350l
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Impinger Box No. H 31 L{

_ Water Weight Gain
Impinger 1 Final Weight 35¢.1 Tpd Impinger 1 [O2, ]
Inital Weight 149.0 85T
— F{./\a&’ -—_ .
Increase [07.( — g3 Impinger 2 /99
gt ) .
Impinger 2 Final Weight N ’7(7, f{ -ET Impinge: 3 Z L
Initial Weight _352.5
Increase /9.9 Impinger 4 ¢
v, =
Impinger 3 Final Weight éél 5 gso, = - Impinger 5 ~3.5
Initial Weight el 3 v, =
Increase (.~ Impinger 6 =32
Impinger 4 Final Weight ?L‘(/, /[ Impinger 7 ~4.0
Initial Weight 4574 Tmp ¥ (26
Increase ¢ / Total 14 [. 2 =V,
29,30 7 /
Impinger 5 * Final Weight 8¢, 5 P= _BGto , uco, = (3.4 ¥,
Initial Weight 100 Vo= X9.89 o/k/ %0, = S Vs
Increase ~3.5 V,= [YLD) VY %CO = &L /
P.= 4. ZQ Y )V/' %N, = _FLo.J
Impinger 6 Final Weight A AgAP = /,/95 \/ A, = 15002 \//
Initial Weight 159 DO ¥ BA— Y
Increase -33 Avg/AP = /,090 T, = _lbo
C,= ©.50 24 14 iy
Impinger 7 Final Weight 2 &3, L s

Initial Weight RO T.=_¥Y f S °R

Increase __“[L T, = i‘[L°F o4 - <R
22V 04a27Y v v WV
Moisture Content W= I M -0 MW, - 2037  ww- 29 dY
| Vv
P gs 3 1
V Po* 36 A.3C 1LY F5tI5 it
Myq = 1765 Vm | — "= = 17.65 x¥5,5% | 390 136 |_ @535/ scim
td Tm + 460 Y(/ + 460 - O.S3Y :‘tég__
Vi, = 00472 x Vw=00472 x __ LJ[.) = elHB s/
B LMD
% Moisture = ___ Vw,__ x100=__ €.6H x 100 = P2 7%, 1/ i
TVmy + VW, BS54 LB v230 /'1&/ 3462, 278 1%
V, = 51238 x &.5O % ToY X .00 = 4BR2 pm ACFM: BHSEHER W/
AT x 294 / z,005,3c1 MY
8S 3?1 S SCFM: R6€700R

%l

]
2
7]
£
N
<
n

, Vi 7S
Jbo XoG39c X A9R4 xif33s- XoAT G5 I‘/ %EA: 32, v/
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