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The sampling and analysis performed for this report was

carried out under my direction and supervision,
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test report and . hereby certify that the test report is autientic

and accurate.

Date February 17, 1978 Signature

D. James Grove, P.E.
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INTRODUCTION

Stationary source sampling was performed at Lee Brick
and Tile Company, Sanford, North Carolina to determine the
particulate emissions from a coal-fired tunnel kiln. Three
sets of simultaneous particulate tests were made on each
of the two kiln stacks on February 9, 1978. In addition,

a particulate sizing test was performed on each stack.

Observing the testing were Paul Sieffert and Scott
Frame of Pullman-Swindell, Inc., and Sammy Amerson of the
North Carclina Department of Natural Resources and Community
Development.

The measurements made for stack gas flow rate and partic-
ulate emissions were made according to North Carolina Depart-
ment of Natural Résources and Community Development recommen-
dations.

The following sections of this report treat the summary
of results, a brief description of the process and its opera-

tion, and the sampling and analytical procedures used.
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SUMMARY OF RESULTS

Presented in Table 1 below are the emission rates as
determined by the six particulate emission tests performed
on the tunnel kiln outlets. The values shown are reasonably

consistent and reflect the non-changing nature of the process.

Table 1

Particulate Emissions

Test c--------- Pounds Per Hour----------

Set No. South North Total
1 24.0 2.01 26.0
'iz 22.5 1.89 24.4

'»1-‘7m.4i-~‘,..‘r=- LI TP PR RN o R i - . _—
" 3n 19.4 1.71 21.1

Avg. 22.0 1.87 23.8

*During the third set of tests, the kiln doors were not
opened.

According to North Carolina Regulation 2D.0515, the
maximum allowable emission rate is 17.7 pounds per hour.
This is based on a process weight rate.of 8.90 tons per
hour and includes an estimate of the coal being combusted.

Table 2 and 3 on the following pages give the individual
test summaries for the tests performed at stack #1 (south)
and stack #2 (north), respectively. Table 4 presents the

results from the two particle sizing tests performed. In
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SUMMARY OF RESULTS,

RUN NUMBER

DATE

STACK £EMPERATURE,
PERCENT EXCESS AIR
PERCENT ISOKINETIC

STACK FLOW RATE
SCFM* DRY

STACK FLOW RATE
) ACFM,WET

DEG.

VOLUME OF GAS SAMPLED

SCF* DRY

PARTICULATES, EPA METHOD 5:

CATCH - MGRAMS

CONCENTRATION - GR/DSCF* |

EMISSION RATE -
LBS/HR

* 68 DEG F, 29.92 IN. HG

F

TABLE 2

KILN STACK #1,

1
2/ 9/718
306.
565.
96.8

20905.
315690.

60.89

528.7
"0.1337
23.96

S0UTH

PARTICULATE EMISSIONS

2
2/ 9/78
303.
565.
96.1

21714.

32827.

70.21

550.0
0.1206

22.45

3
2/ 9/78
308.
565.
99.5

2101z2.

31912,

63.42

443,72
0.1076

19.38




TABLE 3

SUMMARY OF RESULTS, PARTICULATE EMISSIONS

KILN STACK #2, NORTH

ROUN NUMBER 4 5 6

DATE 2/ 9/78 2/ 9/78 2/ 9/78

STACK TEMPERATURE, DEG. F 336. 336. 335,

PERCENT EXCESS AIR 565. 565. 565.

PERCENT ISOKINETIC 98.7 97.6 95.4

STACK FLOW RATE 1522. 1422. 1461.
SCFM* DRY

STACK FLOW RATE 2376. 2226. 2281.
ACFM,WET

VOLUME OF GAS SAMPLED 19.05 17.83 17.90
SCF* DRY

PARTICULATES, EPA METHOD 5:

CATCH - MGRAMS 190.6 179.9 158.9

CONCENTRATION - GR/DSCF* 0.1541 0.1554 0.1367
EMISSION RATE - ' 2.01 1.89 1.71
LBS/HR

* 68 DEG F, 29.92 IN. HG




Table 4

Particle Size Summary

----Stack #1 (South)------ ----Stack #2 (North)-------
Aerodynamic Cumulative % Aerodynamic Cumulative %
Diameter Less Than Diameter Less Than
(microns) Stated Size (microns} Stated Size
10.7 93.0 15.7 97.6
6.72 80.6 9.79% 96.1
4.48 63.2 6.55 88.6
3.11 43.5 4,55 80.6
1.96 29.2 2.85 71.6
1.01 10.1 1.48 56.7
0.61 2.5 0.91 48.2
0.41 1.7 0.63 36.3
Median Size: approx. 3.3 microns Median Size: approx. 1.3 microns

-G-

By
By peECIA
NTROBY {2 PECIALISTS 1N
[P NTROEY ) /Sheoee




addition to the Andersen tests, the first set of simultaneous
tests used cyclones ahead of the filter. No large particles were

caught, although some small particles did adhere to the cyclone's

« surface due to static electricity.
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PROCESS DESCRIPTION

... Lee Brick and Tile Company in Sanford, North Carolina
manufactures bricks, which involves the screening and
blending of the raw materials, and the drying and firing
of the final, shaped, product.

The firing of the bricks takes place in a tunnel kiln,
with the bricks traveling on cars on rails through the
kiln. After a set time, a car leaves the kiln at the
same time a car is entering the kiln at the other end. At
this time, doors at the end of the kiln are opened,
allowing ambient air to enter uncontrolled.

Firing takes place in six steps: evaporation of free
water, dehydration, oxidation, vitrification, flashing, and
cooling., The actual fire zone is located near the middle of
the kiln, with the 2000°F temperature provided by the com-
bustion of coal. As shown in Figure 1, ambient alr 1s used
to cool the bricks and conversely preheat the air for the
firing zone. Also some of the preheated air is ducted to the
brick dryer for drying the bricks. The kiln is exhausted by
two fans at opposite ends of the kiln.

Potential emissions from the kiln consists mainly of
particulate matter in the form of dust generated by the
handling of the bricks, and of combustion products from the

coal. No emission control equipment is presently in use.

N
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TO ATMOSPHERE

B i
(SOUTH) (NORTH)
STACK [N STACK
“ 2
b A
SAMPLING
LOCATIONS
FAN FAN
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\ \ i \ I J 1
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PREHEAT FIRING COOLING
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AIR TO BRICK DRYER

FIGURE 1. PROCESS SCHEMATIC AND SAMPLING LOCATIONS
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During the testing performed at the outlet of the two
kiln exhaust fans, the kiln was firing a carlcad of 8064
type #320 bricks every 100 minutes. With an average brick

* weight of 3.43 pounds, this converts to a process rate of
8.3 tons of bricks per hour. When the estimated coal usage
rate of 0.60 tons per hour is added, the total process
weight rate is 8.90 tons per hour.

It is suspected that the opening of the kiln doors
increases the emissions;therefore, the last of the three
sets of tests performed was made without a door opening
occurring. As shown in Table 1 in the Summary of Results,

the particulate tests did show a decrease in the emissions.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommended by the U. S. Environmental Protection Agency and
the North Carolina Department of Natural Resources and
Community Development. Complete details of the equipment
and procedures used are described in Appendix E, which is

extracted from the Federal Register, August 18, 1977. Also

included in Appendix E is a writeup of the Andersen particle
sizing equipment and how to use 1it.

Method 1 was used to determine the number and location of
the sampling points. The two-kiln exhaust stacks are identical,
with each stack cross section divided into 44 equal areas.

Two ports labeled A and B, as shown in Figure 2, access the
traverse axes, with each axis having 22 points. Every point
was sampled for one and a half minutes, giving a total testing
time of 66 minutes for each run on a stack,

Velocity measurements were in accordance with Method 2.
Molecular weights for the stack gases were determined by
Method 3 procedures., Particulate emissions were found using
Method 5 analytical and sampling procedures. The particle
sizing tests were made using Andersen Mark III Stack Samplers.

All sampling equipment used was manufactured by Nutech
Corporatgon, Entropy Environmentalists, Inc., or Andersen

2000, Inc.
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APPENDIX A

RESULTS PREPARED BY
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PLANT: LEE

TEST TEAM

TEST 1
TEST 2
TEST . 3

RUN NUMBER

——— i —

FNP
DN
cp

PM

PARTICULATE FIELD DATA & RESULTS TABULATION

BRICK & TILE COMPANY, SANFORD,

LEADER: WILLIS NESBIT

KILN STACK #1, SOUTH
KILN STACK #1, SOUTH

KILN STACK #1, SOUTH

TIME-START
TIME-FINISH

NET TIME OF TEST,MIN.

NET SAMPLING POINTS
SAMPLING NOZZILE DIA., IN.
PITOT TUBE COEFFICIENT

AVERAGE ORIFICE PRESSURE

. DROP, IN. H20

VM

™

VMSTD

VAV

PMv

PCO2
PQ2
PCO

PN2

VOLUME OF DRY GAS SAMPLED
CU. FT. AT METER CONDITIONS

AVERAGE GAS METER TEMP
DEGREES F

VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS*,SCF

TOTAL HZ20 COLLECTED IN
IMPINGERS & SILICA GEL,ML.

VOLUME OF WATER VAPOR

AT STANDARD CONDITIONS*, SCF

PERCENT MOISTURE BY VOL,

MOLE FRACTION DRY GAS
PERCENT COZ2 BY VOL.,DRY

PERCENT 02 BY VOL.,DRY
PERCENT CO BY VOL.,DRY

PERCENT N2 BY VOL.,DRY

N.C.

1

2/ 9/78

1022
1137

66.0

44,

69.

60.889

32.0

0.976
2.3

2/ 9/78

1215
1325

66.0
44.
0.257

0.84

71.815

77.

70.211

0.971
2,3

17.9

79.38

3

2/ 9/78

1411
1623

66.0
44.
0.244
0.84
2.88

65.390

80.

63.417

38.0

2.3
0.972

17.9

0.0
79.8




MWD
MW

PB

PS1

PS
TS

DPS

VS
AS
0s
QA
PERI
- FMF

CAN

CAW

PEA

MOLECULAR WT-DRY STACK GAS
MOLECULAR WT-STACK GAS

BAROMETRIC PRESSURE,IN. HG.

STATIC PRES OF STACK GAS
IN., H20

STACK PRES,ABS., IN. HG.
AVERAGE STACK TEMP. DEG. F

AVERAGE VELOCITY HEAD OF
STACK GAS,IN. HZ0

AVE STACK GAS VELOCITY, FPS
STACK AREA, SQUARE INCHES
STACK FLOW RATE,DRY,SCFM*
ACTUAL STACK FLOW RATE,ACFM
PERCENT ISOKINETIC
PARTICULATE,MG, EPA 5

PARTICULATE,GR/DSCF*

EPA 5
f

!
PARTICULATE,LBS/HR
EPA 5 .

PERCENT EXCESS AIR

* 68 DEG F, 29.92 IN. HG

29.08
28.82

29.46

29.46
306.

1.190

74.4
1018.
20905.
31560.
96.8
528.7

0.1337

23.96

565.

29.08
28.76

29.46

29.46
303.

1.290

77.4
1018.
21714.
32827.
86.1
550.0

0.1206

22.45

565,

29.08
28.78

29.46

29.46
308.

1.212

75.2
1018.
21012,
31912.
99.5
443.2

0.107¢6

19.38

‘565,




PLANT

: LEE BRICK & TILE COMPANY,

PARTICULATE FIELD DATA & RESULTS TABULATION

TEST TEAM LEADER: ROY N. DOSTER

™
VMSTD
Vi
VWV

PMUV
MD
PCO2
PO2
‘.’ PCO

PN2

TEST 4 KILN STACK #2,

TEST 5 KILN STACK #2,

TEST - 6 KILN STACK %2,

RUN NUMBER

TEST DATE

. TIME-START

TF TIME-FINISH

TT NET TIME OF TEST,MIN.

FNP NET SAMPLING POINTS

DN SAMPLING NOZZLE DIA., IN.

CP PITOT TUBE COEFFICIENT

9 PM AVERAGE ORIFICE PRESSURE

CT e T it DROR L o INw H20 o o im0

VOLUME OF DRY GAS SAMPLED

CU. FT. AT METER CONDITIONS

AVERAGE GAS METER TEMP
DEGREES F

VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDITIONS*,SCF

TOTAL H20 COLLECTED IN

IMPINGERS & SILICA GEL,ML.

VOLUME OF WATER VAPOR
AT STANDARD CONDITIONS®*,

PERCENT MOISTURE 8Y VOL.
MOLE FRACTION DRY GAS
PERCEQT C02 3Y VOL.,DRY
PERCENT 02 BY VOL.,DRY

PERCENT CO BY VOL.,DRY

.PERCENT N2 3Y VOQL.,DRY

SCF

SANFORD, N.C.

NORTH
NORTH

NORTH

2/ 9/78

102
113

5
5

66.0

44

19.050

0.98

2.3

17.

79.

1

9

8

5

2/ 9/78

1218
1327

66.0

44,

17.828

0.978
2.3

17.9

79.8

2/ 9/18

1411
1623

66.0

44,

67.

.3897




MWD
MW

PB

DPS

Vs
AS
QS
Q4
PERI
FMF

CAN
CAW

PEA

MOLECULAR WT-DRY STACK GAS
MOLECULAR WT-STACK GAS
BAROMETRIC PRESSURE,IN. HG.

STATIC PRES OF STACK GAS
IN. H20

STACK PRES,ABS., IN. HG.
AVERAGE STACK TEMP. DEG. F

AVERAGE VELOCITY HEAD OF
STACK GAS,IN. H20

AVE STACK GAS VELOCITY, FPS
STACK AREA, SQUARE INCHES
STACK FLOW RATé,DRY,SCFM*
ACTUAL STACK FLOW RATE,ACFM
PERCENT ISOKINETIC
PARTICULATE,MG, EPA 5

PARTICULATE,GR/DSCF*
EPA 5 .

PARTICULATE,LBS/HR
EPA 5 .

PERCENT EXCESS AIR

* 63 DEG F, 29.92 IN. HG

29.08
23.87
29.46

29.46
336.

0.006

.60

w1

1018.
1522,
2376,

98.7
190.6

0.1541

2.01

29.08
28.84
29.46

29.46
336.

0.006

.25

(V4]

1018.
1422,
2226,

97.6
179.9

0.1554

- 29.08

28.85
29.46

1018.
1461,
2281.

95.4
158.9

0.1367

505.




EXAMPLE PARTICULATE CALCULATIONS TEST NO. 4

. KILN STACK #2, NORTH

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17.65*VM* (PB+PM/13.6))/(TM+460)

17.65* 18.745%(29.46+0.270/13.6)
UMSTD = =mecm—mmccm—c s cem e m e = 19.050 DSCF

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

VAV

.0472 * VW

VWV

It

.0472 * 8.0 = 0.378 5CF

PERCENT MOQISTURE IN STACK GAS

PMV = (100*VWV) /(VMSTD+VWV)
100.* 0.33

PMV = —mmm e e = 1.9 PERCENT
19.050+ 0.38

MOLE FRACTION OF DRY STACK GAS

MD = (100.-PMV})/100. -

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

MWD = (PCO2%.44)+(P0O2*.32)+ (PN2+PCO) *.28

MWD

il

( 2.3*%0.44)+(17.9%0.32)+((79.8+0.0)*0.28)y = 29.08 LB/LB MOLE

MOLECULAR WEIGHT OF STACK GAS —
MW = MWD*MD + 18%(1-MD)

MW = 29.08*0.9381 + 138*(1-0.981) = 28.87 LB/L3 MOLE

STACK GAS VELOCITY AT STACK CONDITIONS
Vs = 85.48*CP*SQORT( (DPS* (TS+460)) /(PS*MW) )

VS = 85.48*,84*3QRT((0.006* 796.) / (29.46*28.87)) = 5.6 FPS




STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
QA = VS * AS * 50 / 144

QA = 5.6 * 1018. * 60 / 144 = 2376, ACFM

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
QS = (17.65*QA*PS*MD) / (TS+460)

. 17.65 *  2376. *29.46 *0.981
QS = —mmem e = 1522. SCFM

PERCENT ISQOKINETIC
PERI = ( 17.3* (TS5+460)*VMSTD) /{(VS*TT*PS*MD*DN*DN)
17.3% ?96.0* 19.05

PER] = —===-=-——rrrmeeme——m—m—meeeem—e—em== 98,7 PERCENT
5.6% 66.?*29.46*0.981*0.499*0.499

PARTICULATE LOADING -- EPA METHOD 5

] (AT STANDARD CONDITIONS)
CAN = 0.0154*FMF/VMSTD
CAN = 0.0154*( ;190.6/ 19.05) = 0.1541 GR/DSCF

PARTICULATE LBS/@R--EPA METHOD 5

1]

CAW 0.00857*CAN*QS

caw 0.00857* 0.,154* 1522, = 2.01 LBS/HR

PERCENT EXCESS AIR

(PO2-0.5%PCO)
PEA = =————m——m—mmemmm e *100
0.264*PN2-P02+0,5*PCO

17.9-(0.5%0,0
PEA = ==~———mmmmmmmmm e mmmem oo *100 = 565.2 PERCENT
(0.264%79.8)-(17.9+0.5%0.0
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& CALCULATIONS - ANDERSEN SAMPLING HEAD
( G
PLNT NAE Zon frine & 750 SAMPLING TOCATION. SZocp . { Tautle
FISTODATE - TR O OSTACK TIMPERATURE 20 °p
VTR TEMPERATURE 72 ° i, PAROMETRTC PRESS. 291, %% -in. il
METER VOGN Er 7 ACT STACK STATH PRESS . Q i 1,0
WATER COLLECTED 2.5 mls AVERAGE 4l /,29 in. H,0
i,23
ey AT inE o orp - 17-00 X 6,50 x{ 2972 + T56) _ L w74
METER VOLLAME & STP = (-’160 + %3 ) = D, e SCi
SATER VOLIME{VAPOR) & STP:  0.0472 x .7 = A /3 gCF
TOTAL SAMPLE VOLIME ¢ STP: ™7« 37 = Y7 ser
{ R “\;’\ R . N 1. 3 . .
TOTAL SPLE VOLIME(AGE) - ~2=2 s X (360 33 L= eI acr
; o 17.05 (=790 - TS )
i SWPLING RATE:_ 4, 627 ACH/_ 12 min. = o 232 ACRM

| VISCOSITY CORRECTION FACTOR € F =
' SPECIFIC GRAVITY CORRECTION FACTOR 4 a/c’ =
COMBINED CORRECTION FACICR

e CRODYNAMIC PHYSICAL CATCH o CUMULATIVE
STAGE DIAHE;ER, M DIAMETER , . mas » :

&l

. 157 —_ =< s FaR IR

5.72 4,1 12y 43,9

2 | 5,78 ; 0,2 i7.4 ¥0.%

: S0 A A

}

il f,{f{é. 2 “’3 -.-‘-,j

: 1.9) 4 et Lo 39.2

[ "y c.7 7 19./

- 3 H s J. % Z.3

RACKID ) _— -
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A=

CALCULATIONS - ANDERSEN SAMPLING HEAD

PLANT NAME L e B F 5L SAMPLING TOCATION  © e = =1 (AL, 7))

TEST DATE -y 77 STACK TIMPERATURE 54 [ er

METER TRMPERATURE 73 ° L. BAROMETRIC PRESS. .7, 7 = in. 1

METER VOIBE i, 0/ ACT STACK STATIC PRESS. 2 ind 1,0

WATER COLLECTED [ mls AVERAGE aH RS in. HZO
) dSil o 2Ty .+ T e

METER VOLUME 2 STP = 17:99 X e S e L.6) - BT ser

WATER VOLIME(VAPOR) @ STP:  0.0472 x 2. = LS5 H  sCF

TOTAL SAMPLE VOLUME @ STP: <8127 + 994 = % ¢3] scF

!"'f‘,of:; x {460 + i

TOTAL SAMPLE VOLAME (ACF) : |; ;‘ L) o T aep
17 R I P A
| e (2752 134 )
SAMPLING RATE: ‘Z. 084 ACE/ /G min. = 5 795 ACPM
VISCOSITY CORRECTION FACTOR @ °F =
e 3

SPECIFIC GRAVITY CORRECTION FACTOR @ g/cm” =
COMBINED CORRECTICN FACTOR

!

| AERODYNAMIC PHYSICAL CATCH 4 CUMULATIVE
STAGE DIAMETER. u DIAMETER ,u mgs : %

0 1S 7 - 0.5 2.3 RS

: 9.7 - 0.3 Ls 77.6
g 3.55 - ) 75 96, |
3 .55 ” /& ;G 436
i 2. 85 ) /5 7.9 A
3 I 1¢ 2.2 It Tios
6 0.1 ) 7 51 <7
7 J.%5. — 2. 3. 4y 2
Tl - : 7.3 6.3 6.3
TOTAL CATCH 2o - -

/@, peciaLiaTs IN

)
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PRELIMINARY FIELD DATA

Stack. Geometry

Sketch of stack cross section
showing sampling ports.

Sketch of stack dimengions and
location of sampling ports.

E NTROPRY
NVIRONMENTALISTS, INC ...,

Plant Name (ee Elick £ Tl &

Plant Location SanFot™

Kl
Sampling Location Soweres | § 2

Date(s) 2-9-7%

A. Dist. from inside of far wall to outside of
near wall: 2y 3 inches

B. Wall thickness: 23(% inches

Inside diameter of stack (A-B): 36 ” inches

Stack Area: (018 square inches

Comments: & / Llack <o ﬁu@’.@?
FFR wa o K Zack

Point % of Distance Distance 2
Diameter from inside|from out-
wall side of port
A ¥p" | o
2 | 8.5 V)G 4
2 | 6.0 2% o %
¢ 7.7 33" s %
S 1 e 45 ¢ /s
L 1)y ¢ 54" o |
) | JJ.o | L% g Vo |
g 21. 4 7 j§ I 10 % f
7 | 2¢. A q %’ (2. Y4
jo | 31.5 | i 14 %
(8 [ 29.3 | %% 16 Y
(2| g0 | ars’ 24 %5 |

’
/BAPECIALIBTS IN
{BLOURCE
/8\ aMPLING




Point % of Distance |Distance
Diameter from inside | from out-
wall side of port
j_lr ,3‘/
/3 3.5 249 78 297 7%
/Y 73.% 26 2" 27{@
I ~%. 2 2% 3 10 Yy
/6 ¥2.0 19 3" 4 I
S
L €5 4 50 4 332
1Y | gty 31 g 34 5/
- 5/
[ 9 .3 3 35 %%
1-.
Lo 4¢.0 3% 3¢ 5y
> %. S 3y v 37 e
s
22 | 9% 4 V5 5 29 %

2




P hlaa N TROPY
TR

2% N VIRONMENTALISTS, INC .o
_EJDECIALISTS N

ORSAT FIELD DATA (5. DUNCE
Ul s ) ) ‘{:'B"'LAM"L'NG
, Plant Name /Q’fp_ M Date 2 -9-27F
= Sampling Location Dz b ¥t [ Lol QBf)  werator P10
— r
| Time of | Time | C0p | O o | %0, | o iy |
' Sample of | Reading {Reading | Reading | T
. Collection | Analysis | A i B C j  B-A (-8B 100-C .
’ | [ ! |
H |
l 1

Jvssne [ P00 | 2.3 Hed | 202 127 O 79.9

i
t

E
:
i

|
=
!
|

NI S

H

PROCESS DESCRIPTION

FUEL TYPE 20ILER TYSE
Wood ~ hark !shavings Feeding
- chips " sawdust Location overfesd underfeed
|
Gil T E) I X g5 Mechanism manual screw .chain
T2 C# v #6 steam ‘vibrator - air -
' 'flipper ravit .ram
P o} g y
Coal coke Vﬁ?;uminous Grating type solid stationary
anthracite T traveling vibrating
pulverized? Control Equipment? < eee
I
nat. Gas QOther Combustion Air Configuration . overfire Jjets
PROCESS OPERATION
T . |
RATE TYPE ' Rated i Hormal 1 Actual
! _ '
{ Feed Rate -~ . 4~ . : iy;~ :
{1bs/hr, gals/hr, cu. ft./hr | e
I Steam Rate R b
i}_ Hbs/hr) L !‘/_.— < . / N "f‘:-u—' “ . o !

KW produced :
(power boilers only) 1

MBTU/hr produced

H.PF. produced
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APPENDIX D

TEST PARTICIPANTS

g
%
ROY N. DOSTER
D. JAMES GROVL, P.L.
WILLIS NESBIT
DAN MILHOLLAND
'
fa!
@

FEHES NTROPY

PROJECT DIRECTOR, TEAM LEADER
SENICR ENGINEER
TEAM LEADER

ENGINEERING TECHNICIAN
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F-factor Method

For each sample run, an integrated gas sample is obtained

using a stainless steel probe, moisture knockout jar, diaphragm

pump, and Tedlar bag. The gas sample is collected at a minimum

of 12 Method 5 traverse points and later analyzed with an orsat
apparatus to determine °/°C02 , %02, and %C0O. An excess air
correction factor is calculated based on the oxygen content in the
effiuent stream.

The F-factor is defined as the ratio of the theoretical
quantity of dry effluent gas generated by combustion to the heat
content of the fuel. Using this ratio and the excess air
correction factor, the ratio of the actual volumetric flow rate to
the heat input rate may be calculated. Measurement of the excess
air and the flow rate thus allows determination of the heat input
rate. In a similar manner, the F-factor, excess air, and pollu-
tant concentration are used to calculate emission rétes directly
in terms of lbs/lO6 Btu.

Using stoichiometric relations, F-factors may be calculated
from the ultimate analysis and heating value of the fuel. How-
ever, the values for F are constant for any given fuel category
within +3%. Average values for F (dscf/lO4 Btu), for some
common fuels are : bituminous coal,98.2; oil, 92.2; gas,87.4;
wood,92.5; and bark,97.0.

The use of the F-factor Method eliminates the inconsistencies
which arise in determining heat input rates from fuel burning
rates or steam production rates. The accuracy of the F-factor
Method, however, is dependent on the accuracy of the excess air
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