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ABSTRACT

The Data Supplement is a compilation of test data presented in greater
detail than was practical in the Final Technical Report, It is intended
to provide the necessary details to other researchers who are interested
in performing their own analysis. Readers are referred to the contract
final report for information as to objectives, description of facility
tested and coals fired, test equipment and procedures, interpretations
and conclusions. The Final Technical Report also contains data summaries
not found in this volume. The Supplement contains panel board data for
eact test, detailed particulate, 0y, CO;, NO, SO, and 503 data, particle
size distribution data, chemical analysis of the coal, coal gize con-
sistency data, combustible analysis and overfire air traverse data.
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Foreword

The purpose of this Data Supplement Volume is to document data
in greater detail than was practical in the Final Technical Report.l 1t
is intended to provide the necessary details to other researchers who are
interested in performing their own analysis. Readers are referred to the
contract final report for information as to objectives, description of
facility tested and coals fired, test equipment and procedures, inter-
pretations and conclusions. The final Technical Report also contains data
summaries not found in this volume,

The data in this volume are arranged by type (i.e., Panel Board
Data, Particulate Data, etc.) and within each type by test number. Data
summaries where they exist are at the front of each section. The boiler
tested is referred to as Boiler J; as it is the tenth boiler tested under
the program entitled, "A Testing Program to Update Equipment Specifications
and Design Criteria for Stoker Fired Boilers".

KVB 4-15900-545
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CONVERSION FACTORS

ENGLISH AND METRIC UNITS TO SI UNITS

To Convert From To Multiply By
in cm 2.540
in2 cm2 6.452
ft m 0.3048
ft2 m2 0.09290
ft3 m3 0.02832
1b Kg 0.4536
1b/hr Mg/s 0.1260
1b/10%BTU ng/J 430
g/Mcal ng/J 239
BTU J 1054
BTU/1b J/kg 2324
BTU/hr W 0.2929
J/sec W 1.000
J/hr W 3600
BTU/ft/hr W/m 0.9609
BTU/ft/hr J/hr/m 3459
BTU/ft2/hr W/m2 3.152
BTU/£t2/hr J/hr/m? 11349
BTU/ft3/hr W/m3 10.34
BTU/ft3/hr J/hr/m3 37234
psia Pa 6895
"H,0 Pa 249.1
Rankine Celsius C = 5/9R-273
Fahrenheit Celsius C = 5/9(F-32)
Celsius Kelvin K = C+273
Rarkine Kelvin K = 5/9R

FOR TYPICAL COAL FUEL

ppm @ 3% 0, (SO5) ng/J (1b/10%Btu) 0.851 (1.98x10"3)
ppm @ 3% O (SO3) ng/J (1b/106Btu) 1.063 (2.47x1073)
ppm @ 3% O, (NO)* ng/Jd (1b/10®Btu) 0.399 (9.28x10~%)
ppm @ 3% O, (NO3) ng/J (1b/10%Btu) 0.611 (1.42x1073)
ppm @ 3% O5 (CO) ng/J (1b/10°Btu) 0.372 (8.65x107%)
ppm @ 3% Oy (CHgy) ng/3 (1b/10°Btu) 0.213 (4.95x10™%)

g/kg of fuel**
*Federal environmental regulations express NOx in terms of NOj;
thus NO units should be converted using the NO, conversion factor.
**Based on higher heating value of 10,000 Btu/lb. For a heating value
other than 10,000 Btu/lb, multiply the conversion factor by
10,000/ (Btu/1b) .

KVB 4-15900-545



CONVERSION FACTORS

SI UNITS TO ENGLISH AND METRIC UNITS

To Convert From

Mg/s
ng/J
ng/Jd

J/kg
J/hr/m
J/hr/m?
J3/hr/m3

W/m
W/mz'
W/m3

Pa
Pa

Kelvin
Celsius
Fahrenheit
Kelvin

FOR TYPICAL COAL FUEL

ng/Jd
ng/Jd
ng/J
ng/J
ng/J
ng/J
ng/J

in
in
ft

2

f£2
fe3

ib

1b/hr
1b/106BTU
g/Mcal

BTU
BTU/1b
BTU/ft/hr
BTU/ft2/hr
BTU/ft3/hr

BTU/hr
J/hr
BTU/ft/hr
BTU/ft2/hr
BTU/ft3/hr

psia
" Hzo

Fahrenheit
Fahrenheit
Rankine
Rankine

ppm
ppm
ppm
ppm
ppm
ppm
g/kg of

D0 M0 M0

3% 0, (S02)
3% Oy
3% 0o
3% 02
3% 02
3% 03

(s03)
(NO)
(NO2)
(co)
(CHy)
fuel

vi

Multiply By

KVB

0.3937
0.1550
3.281

10.764

35.315

2.205
7.937
0.00233
0.00418

0.000948
0.000430
0.000289
0.0000881
0.0000269

3.414
0.000278
1.041
0.317
0.0967

0.000145
0.004014

F+460
l.8K

wxy

uwon

1.18
0.941
2.51
1.64
2.69
4.69
0.000233

4-15900-545
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SI PREFIXES

Multiplication
Factor Prefix SI Symbol
1018 exa E
1015 peta p
1012 tera T
102 giga G
106 mega M
103 kilo k
102 ' hecto* h
lO1 deka* da
1071 deci* d
1072 centi* c
10-3 milli m
10-° micro U
10-9 nano n
10-12 pico P
10-15 femto f
1018 atto a

*Not recommended but occasionally used

KVB 15900-545
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EMISSION UNITS CONVERSION FACTORS
FOR TYPICAL COAL FUEL (HV = 13,320 BTU/LB)

Multipl
- oy | ¢ veioht in Fuel | 1be/10%Beu grams/105cal ey o Grains/scr,
Dry @ 3% 0y) (Dry €12y
Obtain 8 N 802 NO2 §0) NO2 SOx NOx 5032 ncoozz)

ooyt 2 | 2050 % (.556) %m.mo"//A (2.23) V// |

1

NS EN7/ B/ B 7/ M L

eer o moai” //// ///// e % /////

V) 07 /// o o

ROTZ : l.vu in parenthesis cqnbenn for all flu ns titue
o of it:oq- oxides sulfur, hydroc bo rticulntea. e
2. St nn rﬂ reference tempera tuz. of S30°R was

viii KVB 4-15900-545




SECTION 1.0

PANEL BOARD DATA

1.1 COMTROL ROGCM DATA
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KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr 33 76
Coal Flow, lbs/hr Re.ec
% Design Capacity <4/g.z
1b steam/lb coal /3%

TEST NO. o/ !
TEST DATE 6-3-79
TEST COAL Ohwo
TEST CONDITIONS 35000 Thio
COAL
TIME J38e /S 30
POUNDS ADIED . -ﬁlld 3t
STEAM Tiane X285 23 /2S /ﬁﬁ
INTEGRATOR READING $3¢74 so917 CELPA S6978
CHART RECORDER '
STEAM FLOW Klbs/hr 3 3¢ ;1 - 3% h
AIR FLOW, RELATIVE . z3 > 2
DRAFT GAUGES
WIND BOX “H,0 J2 20 i |
FURNACE "“H,0 ot o 0.1 1
BOILER OUT "H,O0 . -0-3 ot -0%
DUST COLLECTOR "Hzo ) -3¢ "= 3.0
" STOKER zONE #1 o 0 o
#2 e Iy A L -2 S
#3 o P o
4 0 o P
#5 o o » :
#6 o o )




KvVB

TesT ™= oi
b
————BRESSURE GAUGES .,
STEAM PRESSURE psig 123 (27 /6o
FEEDWATER psid /62 /8o /895"
AIR PRESSURE psig T
CONTROLS
BOILER MASTER Jo0
STOKER )
FORCED DRAFT /0
OVERFIRE AIR 4L
INDUCED DRAFT —_— 2
STOKER

COAL GATE POSITION <
WIND BOX POSITION #1 o—

#2 0/

#3 &

4

# O
. . #5 O—

- §#6 O—
OVERFIRE AIR PRESSURE “H,0 07§
TEMP. F.D. FAN °F
TEMP. F.W. °F




KVB Steam Flow, lbs/hr §7,65z
Coal Flow, lbs/hr 4zif
% Design Capacity Zg,:

. 2|
PANEL BOARD DATA 1b steam/1b coal /2

ABMA TEST SITE J

TEST NO. : YA " i
TEST DATE ‘ 6-4-79 .
TEST COAL - Dhe
TEST CONDITIONS 52000 b g fond
coAL i
TIME Nds— Jis®
POUNDS ADDED . 24E/L¢J /{3070 pou-._./z
4 —
STEAM _Tume 1247 Z2ide 344 4y
INTEGRATOR READING S71732 S$77944- Siges 19126

CHART RECORDER

STEAM FLOW Klbs/hr <o K11 Sz

AIR FLOW, RELATIVE ' < 4 4

DRAFT GAUGES

WIND BOX "H,0 . /3 ‘ /2

Ft{R,NAd? "H,0 -1 0.2 o2r

BOILER OUT "H,0 . od | o5 |~o

DUST COLLECTOR "H,0 ~3.2 —3.5 -3,

-smﬁm ZONE #1 o | 2-é -k

#2 0¥ /0 o
#3 . 05 0.4 0§
ka o o ©
#5 o o ° B
#6 " O o o




KVB

TesT— *ez-
~~—————ERESSURE GAUGES .,
STEAM PRESSURE psig 13 & [tk | So
FEEDWATER psig 164 o 67
AIR PRESSURE psig
CONTROLS
BOILER MASTER /DO /00 4
7
STOKER " ¥t /6¢ 25
FORCED DRAFT 70 70 6S~
OVERFIRE AIR 61 & ¢S
INDUCED DRAFT —OZ ~0.2 -2
STOKER
COAL GATE POSITION 72 7.7 7.5
WIND BOX POSITION #1 o o .
#2 & & =8
#3 < or &
#4 o o &
#5 - & -
- 46 > & = o
OVERFIRE AIR PRESSURE "H,0 3.5
TEMP. F.D. FAN °F
TEMP. F.W. °F




Steam

Flow, lbs/hr

KVB Coal Flow, 1lbs/hr
% Design Capacity
PANEL BOAiRD DATA 1b steam/lb coal
ABMA TEST SITE J
TEST NO. 03 L o
TEST DATE 65~
TEST COAL Ohio R
TEST CONDITIONS 70,00 Bkl fow Oz o
E—
_C_?_E o
TIME 'Io.ao N
POUNDS ADDED RBled BOWER | STARTED | <morc e
STEAM Tg zlooo PeriLy | DAY b  TecTRG .
INTEGRATOR READING $2550 Wi |esmrpen
CHART RECORDER
STEAM FLOW Klbs/hr To
AIR FLOW, RELATIVE S¥
DRAFT GAUGES o
WIND BOX "H,0 :'
—_— v
BOILER OUT "H,0 '
DUST COLLECTOR "H,0 o
" STOKER ZONE #1 os
2 x>
#3 /0
34 o2
#5 [
#6 . O




KVB

7’.5@;7—#:03
—————EBEGSURE GAUGES .,

STEAM PRESSURE psig |1Zo
FEEDWATER psig / i(

AIR PRESSURE psig

CONTROLS

BOILER MASTER /00

STOKER ot

FORCED DRAFT I%%

OVERFIRE AIR’

INDUCED DRAFT

’&‘L

STOKER

COAL GATE POSITION

o\
-+

WIND BOX POSITION #1

o
#2 e
#3 o
#4 o
Lo #5 6—
- #6 >

OVERFIRE AIR PRESSURE "H_O

2

TEMP. F.D. FAN °F

TEMP. F.W. °F




KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr 7/ 5722

G090

Coal Flow, lbs/hr
% Design Capacity /J2.6€

b steam/1b coal __W

TEST NO. 5
TEST DATE é-/2-79 -
TEST COAL 4//1}0
TEST CONDITIONS ¢ 090 o
% = 2
TIME 3/ 5:45
POUNDS ADDED . ﬁ/l/ 2 Yz Afons
STERM  T/me 3:22 oK S22 5737 -
INTEGRATOR READING ¥ &02 L8, 725 Se 559 §5 959 | BL S0 -
| CHART RECORDER -
STEAM FLOW Klbs/hr 73 w7 .—7 t-/ -
AIR FLOW, RELATIVE 59 57 SF o
DRAFT GAUGES
WIND BOX "H,0 2.0 2.2 2.3 -
FURNACE " "H,0 0 2 -0. 2 L 0. L o
BOILER ou:r:lzo ; 0. -0 7 -7 -
DUST COLLECTOR “"H_O -7.9 -2. v - 2.0 -
" sToxER ZONE #1 7.6 0.7 2.7 -
£2 L 25 r 5 o
23 L/ 0. % /a4 -
# 2./ 2. 0./ -
#5 o o V] -
#6 2 g
—



KVB

| PRESSURE GAUGES
STEAM PRESSURE psig /39 yyxy /32
FEEDWATER psig / 70 /9d Va2
ATR PRESSURE psig 59 50 '5@
CONTROLS
BOILER MASTER /00 /e o V2]
STOKER Yo d Vs Jo0d
FORCED DRAFT /90 VR yor
OVERFIRE AIR’ "7./) 7 P
INDUCED DRAFT 2. 2 -0 ~d.
STOKER
COAL GATE POSITION /40 S D (o,
WIND BOX POSITION #1 o— o 0—-
#2 o g o
#3 o o~ o
#4 o— O— oO—
e #5 o o- 97
- #6 o~ o o
OVERFIRE AIR PRESSURE "H,0 7 Yy
) TEMP. F.D. FAN °F 7
TEMP. F.W. °F 275




KvB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, 1lbs/hr 6‘7:- s
Coal Flow, lbs/hr </ 9 <y
% Design Capacity )
1b steam/1b coal

I

a4

TEST NO. A4
TEST DATE &~/ 7-74
TEST COAL Aentue &y,
TEST CONDITIONS 52 goo
cont -
TIME ) 2:05
POUNDS ADDED —Fiﬂa/ 7 fous
STEAM T, m e /) 05 (208 /07 2. o
INTEGRATOR READING 52¢29 59 266 | 57850 Z59¢q0
| CHART RECORDER '
STEAM FLOW Klbs/hr 70 7 2 ‘50
AIR FLOW, RELATIVE 656 5§ £
DRAFT GAUGES
WIND BOX "H'zo 2.4 2.z 2.4
FURNACE " "H,0 O.25 o.25 d. 2o
BOILER OUT "H,0 -0, 7 -0 5 -a. 5
DUST COLLECTOR "H,0 ~4.5 ~ 7.0 -¢. D
" STOKER ZONE #1 25 a< .5
#2 S/ /v 4o
#3 7.7 2.5 2.5
#4 i VZ o 0
#5 Z Vi P, .
#6 0 o Z T
10 —



KVB

——ERESSURE GAUGES .,
STEAM PRESSURE psig ) A SHO /)
FEEDWATER psig / fj 225 /5
AIR PRESSURE psig 50 50 sy
CONTROLS
BOILER MASTER 54 100 5o
STOKER 50 /02 5o
FORCED DRAFT 35 59 59
OVERFIRE AIR fs‘ 60 5o
INDUCED DRAFT 0/ 0,1 o
STOKER
COAL GATE POSITION
WIND BOX POSITION #1 20 &5 5 2
2 O— o o
#3 o Vo gl o
# o~ ‘s o-
#5 O o o
- #6 O~ o=
OVERFIRE AIR PRESSURE "H,0 o’ VA
" IEMP. F.D. FAN °F 20 0
TEMP. F.W. °F 217 220




Steam Flow, lbs/hrS59 “¢_3
KVB Coal Flow, lbs/hr L/¥o0o
% Design Capacity ¥ & ¢
1b steam/lb coal /2.4

PANEL BOARD DATA
ABMA TEST SITE J

TEST NO. - -7
TEST DATE _ £-19-27
TEST COAL ' o ///~0
TEST CONDITIONS ; £d, 000 .
COAL ° J ——
TINE /100 /375
POUNDS ADDED . 74’ Ve /2,809
STEAM T /me /)00 /275 A4
INTEGRATOR READING 40635 o725 gofol
CHART RECORDER
STEAM FLOW Klbs/hr ' ¢/ | 60
AIR FLOW, RELATIVE ' 7 5o S
DRAFT GAUGES
WIND BOX "Héo 2,0 2.2
FURNACE ""H,0 ~0. 20 ~0. 20
BOILER OUT "H,0 . ~0. 5 -0.6
DUST COLLECTOR "H,0 -45 -50
" STOKER ZONE #1 0.3 0.3 ————
#2 a.? &7 T—
#3 -»-0’ of 0.5 T
#4 B p, O T
#5 o 0 T
#6 | 0 o T




KVB

\
- ERESSURE GAUGES .,
STEAM PRESSURE psig ]S 7 /<0
FEEDWATER psig / /16 207
ATR PRESSURE psig 50 D
CONTROLS
BOILER MASTER 25 o
STOKER T 25 &o
FORCED DRAFT 55 &9
OVERFIRE AIR .60 co
INDUCED DRAFT -0, 2 -0 2
STOKER
COAL GATE POSITION ¥.4 2.5
WIND BOX POSITION #1 O— o~
#2 o o
#3 O— ot
R #5 O- O
- $6 O- o
OVERFIRE AIR PRESSURE "H,0 ~/ 25 o 2.5
TEMP. F.D. FAN °F X() £/
TEMP. F.W. °F 22 22 ¢

13




KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr 57 29v
Coal Flow, lbs/hr “~// 33
% Design Capacity 7 3./

b steam/lb coal 72 - &

TEST NO. ¥
TEST DATE £-75779
TEST COAL Kenta <K,
TEST CONDITIONS 59,000
oz -
T /0:25 /2150 -
POUNDS ADDED . f,'//c(,/ 10,040
sTEAM  T,'me /021 /124 /127 J2.5L
INTEGRATOR READING 6550 €/629 (/65 &/7/70 -
CHART RECORDER
STEAM FLOW Klbs/hr 53 5 2> Eu® o
AIR FLOW, RELATIVE 7 o/ YL o
DRAFT GAUGES
WIND BOX "H,0 /.~ /3 3 o
FURNACE *"H,0 ~0. L ~0. +0 7%y T
BOILER OUT "H,0 -0 & -0. 5 -0. 5 o
DUST COLLECTOR "H,O -3, 2 -3.5 -3.5
" STOKER ZONE #1 O 1L 0. 2 z.
#2 0.7 .7 2.6 -
#3 V7 0./ 2./
#4 : Y, 0 —
#5 J o0 9] .
#6 4 0 o
T ——




KVB

——————ERESSURE _GAUGES ., :
STEAM PRESSURE psig )25 IS8 2>y
FEEDWATER psig 2()0 /(5 /%0
AIR PRESSURE psig 50 59 e

CONTROLS
BOILER MASTER 100 /0 £o
STOKER {20 o &o
FORCED DRAFT 5 ' et d S L
OVERFIRE AIR’ ',45 Y5 o
INDUCED DRAFT ~40 2 o1 -1
STOKER
COAL GATE POSITION b5 E. 7 PR+
WIND BOX POSITION #1 o O o—
2 4 o o~
# o~ o o
#a o— o o
#5 o= o o
- #6 o— &- o
OVERFIRE AIR PRESSURE "H,O 2.5
" mEMP. F.D. FAN °F 53
TEMP. F.W. °F 224




Steam Flow, lbs/hr 37, 6 9%
Coal Flow, lbs/hr 7‘7%

% Design Capacity “%.¢&

b steam/1b coal /2.2

KvB

PANEL BOARD DATA
ABMA TEST SITE J

TEST NO. 7
TEST DATE G-'6-7%
TEST COAL Kentac &
TEST CONDITIONS 35,000
cont >
TIME /052 ) 3:/0
POUNDS ADDED .ki'//e/ 7¢00
STERM  7jme /0728 1% )25 13207
INTEGRATOR READING y 00 62326 6226 4296 £ 2996
CHART RECORDER
STEAM FLOW Klbs/hr ) 35000 3y - ?5
AIR FLOW, RELATIVE 3¢ 3y 3y
DRAFT GAUGES
WIND BOX "H,0 /o Zo | e
FURNACE "H,0 -0./5 0./ 5 -0/
BOILER OUT "H,0 -d. 5 0.8 R4
DUST COLLECTOR "H,O 2.2 -3 5 -3 2
" STOKER ZONE #1 o.3 oY -3 o
#2 .7 2.7 7.8
#3 7 o o/
#4 ) d 2 o
#5 Y] o e
#6 | 0 o o




KVB

| PRESSURE GAUGES .
STEAM PRESSURE psig L /0 7,
FEEDWATER psig /J’a /585 /y/
AIR PRESSURE psig 50 5o ’ 5o
CONTROLS
BOILER MASTER o 5o £,
STOKER e 5o 50
FORCED DRAFT 20 20 /¢
OVERFIRE AIR ; 39 oy xR
INDUCED DRAFT 0.1 -0,/ 0./
STOKER
COAL GATE POSITION .77 5y 5>
WIND BOX POSITION #1 o o
#2 o & o
43 o— o— o~
k4 o o o
#5 o O O~
- 46 O O o
OVERFIRE AIR PRESSURE "H,0 2.2%5
" IEMP. F.D. FAN °F ¥7
TEMP. F.W. °F 229

17




KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr 7/ 7 /%
Coal Flow, lbs/hr 5«7 /9
% Design Capacity ,’«--5°
1b steam/1b coal —_/Tz

TEST NO. /73
TEST DATE £-/7-79
TEST COAL OHIO
TEST CONDITIONS R, 00 7
cont Z —
TIME 1085 1330
POUNDS ADDED . f,’//e(/ 7 fvrs
STEAM T me J2°53 /357
INTEGRATOR READING ) Fod (23 ¢ “9/3 -
CHART RECORDER -
STEAM FLOW Klbs/hr ' ¥4 45
AIR FLOW, RELATIVE 5c £ &
DRAFT GAUGES
WIND BOX "H,0 2.0 2.0
quéﬁ; "H,0 -0, L 0. 2 -
BOILER OUT "H,0 0.6 e
DUST COLLECTOR "H,0 -5 2 L0
" STOKER ZONE #1 2.7 0.5 -
#2 1.5 /0
#3 25 2.7
#4 0 0
#5 "4 b7 -
#6 0 % L
T ——



KVB

. PRESSURE GAUGEZ ..
STEAM PRESSURE psig /<10 )35
FEEDWATER psig J 4 5 o
ATR PRESSURE psig 5o 50
CONTROLS
BOILER MASTER s b0
STOKER RL <5
FORCED DRAFT 75 25
OVERFIRE AIR | 30 30
INDUCED DRAFT 4./ 2./
STOKER
COAL GATE POSITION G 5 g, 0
WIND BOX POSITION #1 o 0_
#2 7 (}/
#3 o~ o
#4 P o—
. . #5 o~ o-
- #6 o o
OVERFIRE AIR PRESSURE "H,0 ]
] TEMP. F.D. FAN °F -8
TEMP. F.W. °F 229

19




PANEL BOARD DATA
ABMA TEST SITE J

KVB

Steam Flow, lbs/hr crovo
Coal Flow, lbs/hr 55’76

% Design Capacity ¢ /./
1b steam/lb coal // &

TEST NO. 1Y i
TEST DATE N
TEST COAL 0 Hio
27 [21a 12 ————
TEST CONDITIONS tomilhoom
e ————
- 3 —\
COAL g
e —
TIME /) Hs
. ‘ —
POUNDS ADDED . £'led
STEAM  T/me a 12778 y2iv2 | 138 1379
INTEGRATOR READING L5513 L5878 (558
CHART RECORDER
STEAM FLOW Klbs/hr 26,000 & 3,099 c&o00 24,000
AIR FLOW, RELATIVE 5 &5 59 57
—
DRAFT GAUGES
., \
WIND BOX "H,0 ) & J 7 /.9 17 2.0
Fqnmd-; "H,0 —0, 2 -0. 2 —0 25 -0. -v. 25
BOILER OUT "H,O .0 .(j,7 ~¢. 7 -0.7 2. P
DUST COLLECTOR "H,O ~C.f 90 ~C.5 o -6 4
= — e
STOKER ZONE #1 7.4 g-4 J-6 0.7 /0
\
#2 V¥ V4 1.5 /.3 A7
T ————
#3 o-F o7 0.7 /0 J<f
" st
#4 0 J o 0. 2- 0.3
: —
#5 Y, 0 o 7 @ -
#6 P o s o o .
——




KVB

PANEL BOARD DATA
ABMA TEST SITE J

Steam Flow, lbs/hr 6990
Coal Flow, lbs/hr 5874

% Design Capacity 9 7./
b steam/lb coal_// €

TEST NO. /<
TEST DATE
TEST COAL g H /0
TEST CONDITIONS —0,000
COAL 5
TIME 16:55
POUNDS ADDED , % 3%/
STEAM  Time 17 )4 | 1545 1547 | t6:497
INTEGRATOR READING Y §oo LECEF b6/57 66238
CHART RECORDER
STEAM FLOW Klbs/hr A 1454 £ 8000 70,b00 £7 000
AIR FLOW, RELATIVE 53 5q 54 56
DRAFT GAUGES
WIND BOX "H,0 2.0 2.0 ), 7 2.0
FURNACE ""H,O0 28 -, 25 -0 L 0,1
BOILER OUT "H,0 0.7 -0 7 -0, )0 -0, 7
DUST COLLECTOR "H,O -¢.5 -(.5 ~7.0 .5
" STOKER ZONE #1 27 2.7 0.3 4.5
#2 J. T /5 YA) /
#3 /L /2 2 4 2.4
#4 i 6.3 2. 3 Lof [/
#5 0 4 0
#6 o o Z D,




KVB

| PRESSURE _GAUGES.... —
STEAM PRESSURE psig /<1 eal / 3d /35 /3F
FEEDWATER psig /87 (&7 /97 /9 /T7
AIR PRESSURE psig 5y 5, s, & £ '
CONTROLS -
BOILER MASTER =/ 22 100 /o0 0.
- L ———
STOKER 7/ 25 700 /o9 70
FORCED DRAFT 5o 55 55 e 60
OVERFIRE AIR 1090 6o /00 /oo Jo
. T ————
INDUCED DRAFT -0. v -0 -0-% ~0. 2 -0, %
STOKER
COAL GATE POSITION 10.7 10-5 /0.5 0.8 2./
WIND BOX POSITION #1 o o o o o
- T ——
#2 V o o’ o o .
#3 o o o o~ o
. e
#4 o o o a o
o #5 o o~ o o o
. ey
- #6 o= o o o o
4 ————
OVERFIRE AIR PRESSURE "H,0 7 Y
- o —
TEMP. F.D. FAN °F 5
I
TEMP. F.W. oF }ZL/
—_
S
—
—_—
—




KVB

Y
| PRESSURE GAUGES ., ,
STEAM PRESSURE psig /Y /Y 14 ¢ /35 /5o
FEEDWATER psig /45 ’>g /&0 /50 757
AIR PRESSURE psig 50 50 ) 50 5o 50
CONTROLS
BOILER MASTER
j0¢ 25 22 20
STOKER /oY 75 5o G4
FORCED DRAFT 55 54 w5 Zo
OVERFIRE AIR /79 /20 [J00 Fs
INDUCED DRAFT -, - ~0. ~0.2 0. L
STOKER
COAL GATE POSITION 10. [ lo./ 10,7 /a7 /9,/
WIND BOX POSITION #1 O o o & o
#2 & g o d o
#3
o o~ od lodl o
#4 O o o 0’ o~
. #5 0- o o— o ' o
“#6 o~ -0—- o o o
OVERFIRE AIR PRESSURE "H,0 - 3/q s
TEMP. F.D. FAN °F co
TEMP. F.W. °F
225 z 30

23




KVB

NOTES

'I'ES'T NO: /‘/

(oal chJ

* Bun feh

Jevele ot JHE

2 5. g

/40

7¢r?9

'oau ”‘A' _4//: (/

2030
/9720 -

22007

2020 .

9 (U
2030

TBS"I' NO:

200 O .

T 1550

2000

5«"/(’6". Jevele ’,/# -t )55

TEST NO:

TEST NO:

TEST NO:




KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr 65 760
Coal Flow, lbs/hr_5/43
% Design Capacity 75.4
1b steam/1b coal /2.6~

75

TEST NO.
TEST DATE 62§ “77
TEST COAL Kentuc b,
TEST CONDITIONS as found
Sass - SBx
coar =
TIME 12:00 1300 1409 /5:00 /6:00
#omws ADDED . 75’; '//ég/
INTEGRATOR READING 21512 —2/5¢2 .7/4{?;/ 7/757 S/EYL
CHART RECORDER
STEAM FLOW K1lbs/hr £6 £5 k 'S 70
AIR FLOW, RELATIVE 5 5 55 55 sz
DRAFT GAUGES
WIND BOX “!izo 2.4 2.4 2.2 2. Y €
FURNACE ""H,0 ~0.20 -0, 20 -0.25 |-027 ~0.20
BOILER OUT "H,0 ~0. 7 -0.7 0.5 ~0. P -0.¢
DUST COLLECTOR "H,0 _55 -85 <5 - -5z
" STOKER ZONE #1 2-6 0.& 2.6 7o, 7 0.5
"Hyo #2 // // »a LY 0.5
#3 2.5 0.5 2.€ 2.2 0.5
#4 o p o o g
#5 0 2 0 o o
ke J 0 0 o o




KVB

PANEL BOARD DATA
ABMA TEST SITE J

Steam Flow, lbs/hr 65—! 4e)

Coal Flow, lbs/hr /

3

% Design Capacity 3

b steam/1b coal ;2.5

TEST NO. /S
TEST DATE 6-2%5- -?7
TEST COAL Kentucky
TEST CONDITIONS zsfpund
Sass —Jo x
TIME /7:00
POUNDS ADDED . ]3;/,5 foas
INTEGRATOR READING -7/923
CHART RECORDER
STEAM FLOW Klbs/hr 4
AIR FLOW, RELATIVE 5
DRAFT GAUGES
WIND BOX "a;o A
iz a0 02>
BOILER OUT "H,0 - -0.6
DUST COLLECTOR "Hzo -5Y
" STOKER ZONE #1 0.5

2 1.0

#3 0.5

#4 )

#5 y)

#6 ¥/}




KVB

v C F '
STEAM PRESSURE psig /A5 )25 yrly /Y 45
FEEDWATER psig 15,0 /50 %0 /70 770
AIR PRESSURE psig 5> 52 s [ 52 £
CONTROLS
BOILER MASTER 25 00 o0 2 -
STOKER 25 &0 2y, 27 e,
FORCED DRAFT 50 25 ey 95 £z
OVERFIRE AIR ¢o 5 P, ) -
INDUCED DRAFT 2.2 <.z | -0 0. 2 ~0. 2
STOKER
COAL GATE POSITION g2 7.0 7.3 s 5 g 2
WIND BOX POSITION #1 O o O o oO—
. o o o o o
#3 o o o o o—
i O— o o o o-
#5 o o o <g o
- #6 lon o o o o
OVERFIRE AIR PRESSURE "H,0 4.5 (5 o, 25 >
) TEMP. F.D. FAN °F ﬁ 1L
TEMP. F.W. °F 24 oI




KvB

‘ .

————PRESSURE _GAUGED .,
STEAM PRESSURE psig 7
FEEDWATER psig 2./90
AIR PRESSURE psig ’ V.Y
CONTROLS
BOILER MASTER ) 25
STOKER ' ' O
FORCED DRAFT &2
OVERFIRE AIR 59
INDUCED DRAFT 0.7
STOKER
COAL GATE POSITION 9.5
WIND BOX POSITION #l O—
2 o/
3 o
LA #5 "0—
- #6 o

OVERFIRE AIR PRESSURE "H,0

TEMP. F.D. FAN °F

TEMP. F.W. °F




KVB

PANEL BOARD DATA

ABMA TEST SITE J

Steam Flow, lbs/hr
Coal Flow, lbs/hr

o

200

% Design Capacity 92-.6
b steam/lb coal /2.5

TEST NO. /¢
TEST DATE & -30-79
TEST COAL HDH 10
TEST CONDITIONS &sSfounS
Sass 4SO
COAL | )
TIME 1775 /L /5
POUNDS ADDED . filles /3 y,,U.
INTEGRATOR READING YIMAY /2: 30 )37 30 /430 s
CHART RECORDER 23632
STEAM FLOW Klbs/hr 70 §0 ' 65’ 6> ARy
AIR FLOW, RELATIVE 56 55 52 55 5o
DRAFT GAUGES
WIND BOX "H.ZO /¥ 2./ 2.¢ 2.2 2./
FURNACE ~“H,0 “d.20 ~0. 20 —0.2) |0 20 (-0 25
BOILER OUT "H,O -0.7 0.7 -0.7 -0.7 -0 F
DUST COLLECTOR "H,0 -¢.4 -6.J -¢.3 ~6.¢ -70
" STOKER ZONE #1 ) 2.2 J.3 0.5 2.7
#2 0.7 2.5 /0 40 LS
43 2.3 4.2 a2 a2 2 VA7
#4 o o o o o
#5 J Y, g o R
#6 % 0 Vi o .




KVB

STEAM PRESSURE psig /37 /30 /37 / 2.0 /2 9"‘—
FEEDWATER psig /é.Z /25 /7 /) 5¢ /75
AIR PRESSURE psig Be 5o “ S0 5o 5o
conTrROLS o
BOILER MASTER 3¢ fo 55 /00 </ f\
STOKER 55 70 e 65 35
FORCED DRAFT 20 7, &5 g5 g
OVERFIRE AIR™ gg Jo He v 700
INDUCED DRAFT ~0 L =0. L —-0.2 -0 2 ~0.
STOKER
COAL GATE POSITION 55 5.9 g3 9,0 7 7_
WIND BOX POSITION #1 O o - o - -
Gy o o ' o’ o -
#3 o Vo o o 0’\
ke O O o o -
#5 - o o o- o= S
- %6 o o S o~ S~
OVERFIRE AIR PRESSURE "H,0 A é 5 7
" 7EMP. F.D. FAN °F 25 75 73
TEMP. F.W. °F 2/6 216 277
—




SECTION 2.0

PARTICULATE DATA

2.1 PARTICULATE DATA SUMMARY
2.2 PARTICULATE DATA
2.3 PARTICULATE LAB WORKSHEETS

31

32
34
50



B oUuT APEA ~ 305 J4=
ST AER— = 18 3¢ ™

PARTICULATE DATA SUMMARY

PART I
LOCATION: _ABMA =T SrEe X
Total |Dry Gas |Liquid Baro. Static | Pitot |Orifice|Stack Gas]Excess [Sampling Nozzle| Pitot] Fuel Flue Gas
TEST Mass |Volume Coll. Press. | Press. Ap AH Temp. (o]} Time Dia. Factor | Factor MW
NO. | magm. £t3 ml. "Hg "H0 "H50 "H20 °R % min . in. n.d. |scFr/108BTUlg/g mole
LR
57 | thai | 4851 | ¢g 2602 | -0 | 025 | 12| 934 /6.2 6o.17 | 6378 | 0.837| 9634 | >3«
L3 -
SISl v2s3 |d3®L] o5 | 2952 01 | 0092 263 779 9.7 2242 } 6275 | 0.217| 9634 2455

BE | 9t |ssssu| s98 | 2042 | -ocs|oyz| 1s5 | 97 (0.6 605" | pv¢ | 0837| 9773 | 2715

fo/3
’J&‘f( d321 |e #7| (27 24,36 | —ooz 020 | s34 820 /0.8 /20 0377 | o817 | 2773 29 0%

BE | 1396 |34om| 55 | 295 | -20 065 | o061 | soog 29 | 6o 0.235| 0837 | /0453 | 274
N 2847 | 47397 4 29 7e ~026 | 0243 | 075 §27 83 Tz oX2 | o®7 | ro4s3 | 291
% | 1915 | 28981 | s00 2988 | /285 | o59 | /62 /oo S 4'g.23 03, | 6837 9553 | 2934
ﬁot“ 303,9 | 60.202 B0 29838 | ~0.26 0.22 067 86 87 96 o032 | og17| 9553 | 29 2.
%5 | 359 | o7 98 2485 | -125 | odb | +3 %9 37 6o 0316 | 0837| 9864 | 2709
o7 | /183 | diaga | ¢3 24.85 | ~o.21 aigs” | oSt 800 9.1 72 032 | o817 | 9804 | 2706
B% | 6325 | 40699 | 49 2980 | ~0¢25| o747 | 6831 | 942 G éo 03¢ | 0837| g537 | 2825
SYZZ,K M39 1h. 35| 72 29890 | ~006 | 005 | 2269 | 777 12 72 0377 | 087 | 9537 | 27241
RE | o2 [doerg | & 2969 | -o75 | 02¢ | 083 | 720 12 6o | o | 0837| jo72/ | 2895
’mo'; /50,6 | 42.4<6 59 24.¢4 -0.1 0087 041 763 ns 7z 0377 | 287 | 1072 | 2845
Plz] ol

ﬁx% 'ﬁz N

BRY | 21207 e o | a9 2967 | -2¢ 0S¥ | 37 944% 2% 0.23 | 0377 | 0837 | (0013 | 2919

Sf”fﬁ died | plod | 13 2967 | — 028 | 0.z2i¢ | 26¥ g2/ 40 /20 a33 | 057 | r00r3| 2897

g #15900 rev.



PARTICULATE DATA SUMMARY

PART II
Location ASMA TesY sicg T - ccevected
IStack Gas | Stack Gas
TEST LOAD 02 EMISSIONS Moisture |Velocity Flow Isokin.
NO. % % CONDITIONS 1b/106BTU|] GR/SCF LB/HR % Ft/sec | SCP/sec %

R ovT ]

e 482 0z ORI CoAL AS EOUND o.369 0137 41 sso 339¢ sz a5
S‘TﬂCKo‘ 8.2 %7 o,i5 O.0dg & 5:27 20.23 249 [[]]
Bk oot 73 10-6 0.779 0.27% 125 443 5247 879 (o}
SfACKOL 134 W \ 0.ig8 0,068 12 55¢ 3062 354 |oe
Bk ol | jozs 24 low O 1dd2 0,602 307 766 6Z.¢7 943 104
stk e s l | 0.229 0.092 19 686 3368 393 104
AR 494 8t KENTULKY CoRL_ AS Foub D 0.697 o34 53 5.06 590¢ i s
STRex | e 57 o182 0078 s 592 2169 7 102
Bue ouo‘; 844 12 oo cop\ 1 odLz AL 8% e77 5134 ®56 oo
STAE qu.9 9.0 ¥ oub? 0.667 - 677 28.95 50 1ot
Bk oVt 131 4.0 KENTUCKY CohL o514 0.1do 27 245 do-47 700 98
Srm:u:oe 73 91 ol 0.047 6 13 21dz 267 Jod
R ov T Y L | 0.617 0168 57 s5” 1178 Gel oz
STAcE H49¢ 0e v \} 0185 0.05Y 7 &5 19-4y 248 102
LR ouv 174 88 omio CORL Meh Op 0.984 0.349 143 w2t sg.¢4 44z 98
stk | 97 o \ { o224 | 0.089 7 161 w3 3 103

#15900 Rev.

ee




DATE

Leak Check Rate

15okINETICS @ T 7

/

TEST KUMRLR

¥=.30

34

Ge

vac 5 DATE 53 7%
m e in. Ha fto/min OFERATOR D
7 e e FurL ard i
7 /)_v After s1TE J
PROBE wcnmﬂ'« *
e . i TEMFERATURES, 'F
Sample |, MCTER CONDITIONS . LTy o '\T v;
Point FAR I AN | IMeter Reading| Stack lProbe Oven in Out Heter 2
) - . )
/ 2L 90| 542).78 | Yyo |20 | 250 | — | T G5 29
yA 2| gl 52525 | 19l | 352 | 220 /00 5.5
3 )5 | .94 | 5g33.57 | Teo | 350 | 300 z= ,
¢ )5 | 44 | B3z 7¢ | YO | 326 | 3/2 7Y éc
5 L2 100 | geus (S |Veo | 200 | 2 00 /5 Jo.¢
6 v 2J | 145 |BLBY,Po | 5oe | 256 | 250 /2 8.7
5 20 | 1% | 5{¢3.91 |80 | 200 | /U J2e 2.7
]
q— 1
407
EYEZ] €53k
u_i\veroge 02| 129 qI4 ¥ 223
Homour aph Setus
cren Vol 1Dl 3€63.94 , . C . Ims.  vel.lEnd) Voi. (Start) avel. tm)
»E L. . 54; meter " _ﬁ“/ _ /d() i 3 ‘7/
SNPLE VOL HES e Pstack Tevack  *
0 Jel . 124 . //
Coito Stack Press. Barometric Tmeter orp = / P 0
peot 0 - Pressure or(ldeal)=.320 * g _-_°_ - _Z
: ~ 2. 984 24.52 g Nox{Idea))
‘—E}l ‘ vVHO = Noz(hctual)s , 7 7 Toral ——‘:—/‘-—5—._..
vercent O3 = 1 ' . -
Ve = .F(/ - [T} G(End! c'Start) beamg
%5 = 3387 T s ) -
3 5;1.:; /l-/‘./ R Iw . /Lf




PARTICULATE

DATA Leak Check Rate ISOKINETICS = TEST NUMBER t
vac DATE P . L o
ETI] e T e
F o After FUEL oMo
S1TE F
PROBE LOCATION _ SVCY
- — TENPERATURES, °F
i:?f\te Tine APSMETEAR“CON:‘ZtZSNiEBdinq Stack [Probe '| Oven I??\Lnfeéat Meter 02" vae:
- /1980, 08 | .58 | 3298, 62|3)8 (240 |z3/0 | , | &% | &5 1 i
z o8| . |s3. 25 | 3/5— | 285> | Z/0 L O | oD ) 2. O
3 /| #0 (5302 .23 |220 |25 g0 [ | |80l | | po
¢ 72 |.67 [sged/. 38 (320 [osw (30 [ ) (2|0 [ [ |20
s /3 |, T° &20€ . 45520 2> |35b s | foz Y 2. o
3 42 | . 90 |5208. &/ |320 | 255 | o ez | so8| | |z 4
7 /0 .70 | 53/0.38|220 260 (290 | \ |78 | /02| \ &2.¢
e 07 1,48 |53//. 8/ |3r0 255|285 BESES TR
? o7 |. 48 |53/2. 3/07@ zz7o| | |lez|wve | [ Lzd
/e o7 |. 48|53/ . 72530 |22 |z6S go (15| \ Lk2d
4 07 | .ef8153/6 .79\ 3/0 |2s50 (2790 Eo | )18 J 2.0
2 o7 |.4/853/7 68| — (25> 285 8z | //8 2 o
Al 07 |.6° |53/ .42 |320 | 22- |27 62 | /s~ 2.3
2 /0 |, 68| 572[. 20 | 320 (2202 | 270 &z | /S K £2.9
3|, U |25\ 5323 .26|325 (255 | 272 88 | 120 | [ %ze
41228\, 10 |75 |5325. /3 | 330 252 | 265~ se | v | \ Loo
s 42| .8%|5327. 72 |930 |2sp | 260 go | /18| | Lkz.4
& ) |75 |5328. 971325 |2s> | 270 e | s | Lzo
7 .09 .62 | 5330, 62322 257 | 270 2| /s |-\ La.e
g 06 |, 4l 5337, 021320 | 252 | 2757 es—| /s | [ 4z
9 /2| 168 5323 276|320 |260 | 265 vo |y \ 2z0
Pl o9 |, be |5225 #7378 252 | 272 o | s ) L24d
0| | o5 |34 | <3%6. 23 — |z35| 270 7 lors| ) ke
2 08| .55 15228 Jof — |25> | 292 o | 120 2.
Average|0dV | .3 |43.562 |39 —
Nomograph Setup
weTER VoL, —EN 37%. 4 . - c . Imp. Vol {End) Vol. (Start) dvel . (ml)
I - = ol O S L L S, S <
< svor Fress. | Baromecme|  Tmeter o . 2w foy -__[® . _ 5
iai e e BBV R
Percent Oy -l - _o."L : A iu e a __g{End) g(Start) _AgTr:
35 SIS - 180 - 2.5

—
Total Vol. W0 58581



p

.6

36

PLRTICULATE
A Leak Check Kate ISOFINETICS = ___/_Q_)'_\ TEST NUMBEK 2z
ot metere T oreuron T )
7 '/'I/ After FUEL —%L
SITE
—_—
PROBE m"""%i&owf-
. TERPERATURES, °F -‘lﬁ
Sample T' METER CONDITIONS T TroIiraers T o_.n Vac
Point ime APy T AH |Meter Reading| Stack |Probe | Oven Tn T 6ut Meter 2 M
/ -5t ol | 535436 | 500 200 | 250 /(0 (52 )
2 57 ypo| 535765 | 500 | 200 | 250 /70 f >
3 HE | )51 | B3EA.v3 | YO | 299 | 250 /20 iy
" P
H 4§ 1150 | 531747 | 590222 | 250 /23 7p
. o ———]
5 | % |50 |15 FBEEESs ] 59 | 200 | 160 JO5 0.0
[ ————
¢ SV )0 | se93cy 530 | 202 | 300 ng /3
7 50 | 18P | Brwo. 2l | 570 240 | 240 /0 20.0
& 39 | 10 | 530633 | 5°° | /e | 340 /45 20
o ————
| '
|
—— I
[
l
g I \q
!
\ R
| 60.5
SwF
Average |09 15475 G20R N
) Nomour aoh Setul I —
- c . Ims.  Vol.{End) vel. (Start) Avel . (m1)
37 Treter © o /3y . s . 3F
fed Pstacr - Tseack T 0
: 12 Jos . /¢ . &
tarometric Teeter = “r - d
‘01<L—JELE51§9235—— Pressure | g = Noz(ldeal)= 3 —_— T -
T3S [ 0,025 1.9 .
{"&37 , “.t b L V 1] H20 L4 5,’ Noz {ACtual)= ,3/‘ Toral g‘
vercent O L 3 . [ 2] ___e(End) __oistart) hcrams
- 5377 v gzg . )30 | Jig

Total

s 1 fm!

Voi. H30



FLRTICULATE

DATA Leak Check Rate 15OKINETICS « T 7 4 rest vomes 2 /oo,
vac 3 DATE 6 -4-79
::Tpgir}q Time \ in. Hg  fr/min - OPERATOR ?A-/#.l]
r Point, Min efore FUEL TH/0
5“.- Q After SITE J-—
PROBE LOCATION . § 74;/:
Cample | MCTER CONDITIONS Y TC TENPERATURES. “F
Foint Time APg ‘ A H ],Heter Reading| Stack \Probe | Oven 1?:“1?8;31; Heter 02" vee
M, mas| g |10 | 2929 3¢ | 355 | 250 | 295 10 | ¢& ( |22
2 )11 /30| 293347 | 350 60 | 350 vo | sF | EX2
3 24 |/ 55 | 2935 .33 355 | 262 | B0 73 | po } zy
o 23 | 158 | 2992.95 35| 262 | 305 -3 | 0 | lz-7
5 23V )5 | 29942.47 | 385 | 245 | 295 76 /oL z-§
¢ 22| )50 |296200 |23 4 2¢0 | 295 75 | 5 3.0
S A1 | /30 | 295¢.28) 30 | 260 | 2%0 ~—] —
5 M| fgelaaeay3 PFTako (255 | | |55 | /K EX%
4 Y | L50|2969v2 1355|260 |285| | |20 | S |23
Jv A8 1 1B 2968, 37 [PoEs5|2¢0 285 | | |70 | 1l z-3
/1 JE V5 | 267237 350|260 |20 | | |20 | po 2.3
| /3 | .38 | 2975.79 | = | 252 | 27 72 | /o 2.2
] | |
) |57 /35| 2980 23 3% | 240 | 250 7o | f45 3.7
L 2v | oL a8y 5K |50 260 | 290 725 | /o 3.2
3 23 | f 50| 2959.7] | 360|272 | 255 7 | )0 3¢
f 23 | /50 | 29903 % 270|285 K 22 JJO \ 3y
: 2) 1145|2998 .34 | 3¢o | 200 | 255 | | | 70| /0/ | lav
| ¢ .23 1o | 3oo3, /2 12500 190 1256 | | 72 | W l 3<
B 2) 150 ] 300765 |30 | 270 |2v5 | | |72 | ¢8| | 133
W 20 |)po] 50/2:9% P 12bo (285 | | |72 | gw | | 132
4 20 | /0| 30068 | 300 | 250 |25 | |72 | 9 35
W 19 | )35 | 302093 | 30 [ 250 j25¢ | | 73 | /A 133
T_/T 4{ /9 )25 ’50"5;25:_34.5 2o |23 | l 73__/"‘/ ! 3.y
i 3| G| 30285945 — 270 | 258 27 77 2-4]
% Average| «>¢ | /3 3677 1360 | — 1T ] ] 98
_ ) 'ELDE;FYZJJ . i‘f:";i‘ﬂ_ﬂ%i‘;‘_“& . Imo. vel.(End)  Vel. (Start) Avol. (m1)
PETER VOL. gﬁﬂ[z.‘ﬂioé’é’ meter " ) / 7 L ~ ‘/:l:/ . 7 L
s_ng_}’i';gi.”éﬁ %3 israch : z:u,c'r. ) ' A_iij__ ) __A_/‘C_’(jv‘_ . M_j;_f_
e et !ifiz:i‘;‘z: n:i??’i;:c (A = 5, 5 Noz(Ideal)= . 3 7) Kz _—--—/-— - --d» = —/
ﬁdl’ljiﬁd L HZO = Moz {ATtuel)= Total ‘*/&f
. v oslEnel o gffrartd —berams
37 SR 20 2w o /9

Vel



FERTICULATE
Leak Cneck Rate ISOKINETICS = _/_’f' ‘ TLST KUMBER 5
DARTA vac 3 DATE Z_"/?i 7%
::?p:’:T:lT‘:‘:n Before = e ’ :qumk (.Z y.
‘ Ste urL __J o
7 /2 Afrex SITE T
PROZE wcnxou_Bn Jor G
o TEMPERATURES, 'F i
: T 1 = -
Sarf'ple Time METER CONDITIONS : TrSTRGeTE e oA Vae,
Point AP. | AH [|Heter Reading| Stack |Probe | Oven Tn Oul eter 2
! 56| 53| 5025.98 | 55| /54 | 250 /e <f !
z T LY [ 50%.vF | 56 | 150 | 3o [ <]
3 70| €5 | 50354 25|50 | 150 | 300 | s S0
¢/ E5|.55 | 573573 | 520 s 30| 3oo | J $5
5377/- 55 ] :
5“-_,5 ¥ | Lo | 5E 55575 S
P A B |-C¢H | 537967 5z
D) 7L |67 | 539 Y8 ss
7 LY | <o | 5355 3¢ 5o
- —]
f
—_—
T —
1 ’7
- -
| SE——
- il & 70
85 l.cs 14872 Y
Average .20 | 518 e
Nomoyraoh Setuf
vor £n|. . . . c . Imo. Vol (End) vel. (Start) Avel. (ml)
SR ' % 14 merer " /92 . e Y
Psrack * Tstac - o
SAMPLY VOLE.S“"&) fe? i rack stack v2 /(/.? . Joe .
c stack Press. barometric Tmeter © e = -
FiT0Y | 1n. Hg-Cavae Pressure on . Noz (1dee1) = Lk 2 - a . A_
637 -2.0*40] 29 70 ’ S
\HO = 7,6 Wozlhretuzll=, 2 3§ Terl —
vVercent Oy = I —— L] ¢ {End) cfStart) Ocrams
F>20 m wNe 437 . o . T

Fotal Vei. Ha0 5‘/4'




PARTICULATE

ISOKINETICS = * : .

pATE o A .‘ a:_vg‘: R‘::/mxn :: NUH“R____;"%?; 2;277
s Min Be fore FUEL Onfy O
o After srve —fre Z -
PROBE LOCATION Sﬂtfu ot 4
sample (1. METER CONDITIONS TEMPERMTURES. F___ o vdc‘l
Point AP: | AH |Meter Reading| Stack |Probe | Oven Th Sut Heter 2
Ve 524,30 |, F6 3042 .S N365 | 220 | 3ov | | 68 | 75 £
z] .33, #5|3045. 02|370 262 |30 | ) | 45| 75~ 2. 8
3 32\, 0) Bod7.36|37° (240 | Zos™ ( &8 | 78 . 3T
4 29 | . 13|50 49. 62|27 |24/o (25| | 45| ®e o)
Fy 28 |, 90 | Fos/. 86 | 380|250 | cp | 67 | so J 2 2
6 .26 |, 94 | zesn/ o5 |2 80 |25 | 2957 (3 | o | | |z e
7 24 | 727 | Zes56 ., ) 2|38 | 2é0 | ZF0 62 | &=z £ o
g 2 | .67 | 3o5® 02\270 | 246- | 290 ( 62| €2 2.
7 W20 .64 | 3-57. 5© | 365 | 255 29 ) | 42| s .
wo| |24 |. 78|38l 84370 (250 |29t | |62 | @8 | ( |z
/1 22 |- 6% |3062. 1 U 36w 250 | Z29° 62 | #8 ) 2. 2y
/2] A7 -S2 |20 bs 32 — (245 | 285 bz | o [ 2.0
w1 .28 |.95 |2°67.4/|2¢5 720 (75> 72 |72 | | |2
2| |.271.8] |30¢67.48|36s5 250 |25 \ | 68| 7° 3. -
2 26 .79 |307/.- 52365 |28+ | 272 ) | és5| 9/ e
4 26 |.79 |3074. 52,36~ (205272 | |65 ¢ 2.9
s 28| .75 |3o725 9260 |280 (22T | |66 ] 22 2.e
P 26| .75 |Z3077. 4bl3bo |28 | 275T é8 X
7 .23 |72 (3072 .35[362 | 282 275 —o | 92 2 =
e 2] |.64 |5=81. 14 365 |28~ | z75] o | 22 Z. 5
71 |. o |, 6 | z092 .74 =65 |26 | 275 2= | 73 2.sT
/e 22 |, 67 |3-84.76 %65 | z70 | 270 7/ &1 [ |lzst
I 22 |.67|8°06 .59\3¢0 2751275 ) |2/ | 96 g
2] L5 |, 4 | 3-9%- /251 ——|22° | 27° z/ | 2¢ P, ©
Average|. 23 |,15 4.47 21 J §1 +>
o ) Zeoy0.228  temoumn Sew Imp. Vol.(End) Vol (Start) avol . (m1)
METER VOL. e BodS) 228 :met.er: : : " _L‘il . Jop ) dq
SAMPLE VOL £ed v T:‘:‘: ) A:tack ) ' / 14 . /6D . __’i_
o | gk e | i : .o
x o5 T amknn Bt Seon
Percent Oy * ’ - ,gl&«{ _9(End) sistart) bdarams
4- . = 39 = | - 209 -

Total vol. Hy0 lfl ml



PERRTICULATE

2t
Leak Check Rate 150KIKETICS = /60 .

DATA

Vac

. )y, .
in., Hq 2t /min -

Sampling Time
ter Point, Man

Jo

befare

After

TEST NUMBER 6
_
DATE

OPERATOR g D
_J
FUTL K{"l =
—
[$&, J
T ——r——
PROBE LOCATION £3.s /€ cree #

MCTER CONDITIONS

Time

(o )

2 Vag,

Meter

Apsw AN WMeter Reading

Probe

1O

/"/r /—3/’

54p/l LK

5. 7]

16

S| e

gief /g D

é.2

2

)3

L5 | )y

542235

————

7.

n

13

7 | 2,00

Sy3vdL

—

.o

52496, 75

+14 /3| -5 /. 50 §r58 8,27 /5O 208

75

Sec, -
131 -¢/ |12 597./5

€5 | 150 | 595203 220

/3

/2o

/3 | %2 )d0 | 5352.5/

302/
.59 o7

5, %0

/.62
550 |

S

Imp. Vol lEnd) Vel,
PN

(Start) 8vel. tml)

END 13 C

METER VOL. Z357%/ mever yIrZ)

¥

/00

. %Yo

cTART|

4:3 Fetac Tstack

s voud #2- . /25

y/77

. ¥

- - P -
‘ rrach Press. baromcrrc meLer . 617

L&)

7

. &

Noz(ldeal)=

Lug

* HJO

-IC) Noz(hctuall=, 3 /¢

" 40

L
€:1ics
el

c(End)

>
N AL
Tota

Meter cor?

_ofStart)

_L32 _ -

Total (r
Lorams

3z

/00 _

1 vel, Hyo 11




PARTICULATE

DATA Leak Check Rate ISOKINETICS = ) TEST NUMBER

6

Sampling Time é."r_c'ia tt3/ain :::;m _‘i-_’s':pz7
A orenaon ﬁﬁ—,—_
:::r:mcnnou_.sm;__"/
sample o METER CONDITIONS - . TERPERATURES, 'F '
Point OAPg | AH |Meter Reading| Stack |Probe | Oven x?ﬁm e;%L Meter 0yer | Vac.
g1 )| .28 |. 78 |309/. 067 |2s5 |240 |260 | ( | 70 | 82 2.
2| .77 |.83 |B=93.3F |3s0 | 265 | 26S b5 | €2 =2, 2|
2|\ [Lz23| 72 |2:96. 02 |35 265 (270 | | || 62 z <1
4 .23 |.72 |.3-78. ¢57] 250 |z 80 ss 85 2. <
rs .23 | . 72{3/0/.282 |3sD | 2668 | 280 s3 | e 2.5
¢l [ |23 | .72|3/03 95350 245 | 200 <=3 | &8 = 5
71\ [ 2t |65 3706. 42i355 283|272 I3 | 9° EXn
8| ] 1./9 |.¢t |.3/08.79|262 240 | 240 <> | 92| | 3. o
1\ Lza | .72 03111 42| 3s5 | zds | 24457 bo |9/ | \ L=z=
rl ) 1z |.65131123.94 135> 252 (25> | | |<e | 9/ lz.<T
N L2/ | 6€12/16. 43|32 (255 | 252| \ |5¥% | 7/ 3.3 T
2] /6 |.s2 | ane. 62— 2420 |2e0 | | |58 | 92| | |2.s
w-ll . 24 .76 13121 . 32|25% 220 |230 | \ |62 | 95| |,
2| \ |26 |.8 | 312, 26| 26% |z | zys~ 5% | 25| \* |+
3| | [zs|. 2 | 3126 .64 |36o | 2857|260 52 | 96 F
4| V.28 [.62(3/27. 38|%o 280 | 2| | |59 | 77 /o
g [ 2| 7¢/ | 3/3/. 96 |265 | 280 | 270| | |¢2 | 7= 2 e
|\ 25|74 513 .52|%8s |z8=] 27| | [6z]ree | | 27
7| ) 22].64 | 226. 93|36 (28w | 270| |\ | 63| e/ FsT
g ; (o |83 . 357|3b= (282 | 255~ 463 | re2 2 <
1 22| 64|3/4). 73 36o (282 | 280 b4 |ro=| | ST
ol [ lize | 64 |3r4Y.r 7\ 2o (2251 285 és—| re2] | =t
Cul) L2/ .62\ 35. 471355 |28 | 285 €7 o4 5.2
2 g | 2148.468 | —— 2725 | Bep | | |68 | rogT ./
Average|.zz |.¢1 | 60:29Z | 356 | - 43.6

Nomograph Setup

METER vOL. —222 #6 Prater e - imp. Vol.(End)  Vol. (Start) Avol. (ml)
STA .
SAMPLE VOL £e3 Patack = Tieack * b ﬂ -_[9° - 54
: Tmeter ™ 33 - $2 I/’I, - /0D - 12
»” l __ - o . /

Total é 7

Press. B :
Cpu.ct. Stack aromctric

In. Hg- e Pressure .
OHg - Noz(Ideal)=
87 | ~.2% I 24.48

s H0 Noz(Actual)= , 3'1’
Percent O =
2 L5 9(End) g{Start) Agrams

Lyomo CHAVSE . b3 ) A1 sites (o3 4z .3

Total vol. H,0 90 ml



s

DETA Leak C‘he':k Rate ISOKINETICS = ‘/i_ TEST KimMErR _/
S PTTS TP T—" ‘:nug 1t/m DRI _(—»/d - 2%
::TPQQT:J?T,\ Before ,r',- fler 2 /5 OFEFATOR ‘3/ 53
-7 ‘/7/ After :1:: &_\_‘7_ —
PROEE LOCATION 23,04 /~r 1, g
F.ample Time MCTER CONDITIONS TERPERATURES . LZ o A
Foint AP , AH IMeter Reading| Stack |Probe | oven %T Meter 2’ Vac.
2y 32| sl sx s | 50| /50| 30 Joo 7
5 YIS | sg/)62 | Bzo | /50 | 30 s/ 53
3 50 | 17 [ g523,90 535 | s50 | 3eo e 53
f o | 13 5529 50 | W | 150 | Beo /e 5
sy 5,00
18 of | 137 | B8/ 34| 500 | /5 | 250 /70 57
7 Y7 | MY | FY 57,59 520 | 209 | o e /1 5.3
7 53| 180 | BL1edt] | bod | 200 | 300 HE Lo
ud Su | A | Y03 | Bpg | /95 | 3ee j2 2 S5
\_\
. ]
| ——
]
R E—
" [
- v [
! j )
v l *N_\“
| T
T ——
A we | 1 P70 | g ]
verage| . 4 . (Y7 567 ] ]
Homourach Setup T
— 10l . . c . Im>.  Vol.(End)  voi. (Start) dvol . (m1)
o coartlSfU5 B F reter 0 /43 /02 53
m re3 Petack = Tsteek * et )
. . R o ) " /2y . Jeo . 2
Chitot Srack Press. arometrac tmeter .
in. Be-Gauae Presaure g - Noz(Ideal)m [ 3 _ () - () - ()
337 ~ 185 7. €5 i
g VED - Noz(actusiys . 3/% Toral —é_L
Fercent Oy -I — }7= LC 43 £(End) cf{Start) bLecrams
saies /4 /30 . 43
¥ metev cwr. 1.037% 42 Total Vol. Hy0 5.



PARTICULATE

DATA

leak Check Rate

ISOKINETICS =

TEST

NUMBER

Vac 3 DATE & — Kf-79
Sampling Time in. g ft7/min OPERATOR Y
Per;oi;_&.iﬂn :::::n FUEL E
hd SITE il z*
. = St o PRoBE Locarron_StACK 4
ample | METER CONDITIONS TE“PEW*TU”I:S' °F : o.n | vac
F:in!: M€ I"AP; | AH |Meter Reading| Stack |Probe ‘| oven Toxn eéujl Meter 2 '
lie-t ln:co|.16 | 46 | 315, 128|530 245 |20 70 | &2 Nz
z /8 | 55 2,55 #6 | B30 |26° (320 é2 | gz | [ &7
3 19 |.59\z157. 63 |335 260 |352 és~ | 84| \ ke
4 LB | .SK |\ &/s9. 39 (235|262 | 29 s | o4 (| a7
s 20 |6/ |.3/6/. 25 |235 |2ée |28X | 62 | &7 )EY
b z) |.64 |2/63. 27 2o |20 | 280 6z | &2 | [ |z9
1 20 | .6/ lgr6d. 2/ |30 |2ss|280| \ (63| 922 | |\ 2e
7 8 | s V2766 .6/ | 240 260 (280 | | |63 | 72| [ lo.st
9 (7. 52565 32|32 |zs5 |20 | \ |6s | 22| \ L.
pl /7 | .523/69. 75 | 290 zbe 270 \ |68 | 92 | | 24
A L9 1.s213/7/ ¢ |z2357 |20 |272| | 147 | 25 \ |2
A s | 4\ 73,20 | — 255 |2 78] LY 67 | 78 [ 2o
— i
ol Lzo | .él 575 0f |=z4e 220 (22| [ |7 |12 | | =
z 20 | 6l |3176.7 \ I
3 2] .64 |3/72. bt \ 3¢S |Zz70 272 s | sro0 Z.&
4 o2 | e |38 44 \3ys 265 | 268 66 | /@ 2.
< W22 .66 |3/82.26 |35 |260 |Z27° b6 | rem /| =o
; 2| | -64 | Z 84 09 (245 | 245 | 270 42 | zo/ 3.0
7 A7 | .57\ 196 75 -
8 J9 57 |3/87. 4SS |35 |28 |27° Jo | fo2 2.5
9 .20 | ,6° 3/89. /7 (352|252 |27° o | rez2 2.4
P /B | .5t (3/7°. 77 |zys (282 | 270 48 | s03 > 8
Il J6 |48\ F2.38 |Byo 2850 | 270 £E8 | fos5 2.2
2 |/ 33 |z9z. 622t —— 250 270 | | |62 |ro57| \ L2d
Average|./85 |.56 | 4). 181  |340 95 | ———
e Imp. Vol .(End)  Vol. (Start) Avol. (ml)
e L TR
mopvalJoo rmen e T 709 T sen ‘/7
Cpsor | B0 Crugs | bressere. . 0 . o .
LemZEaE v, T R
43 /31 - 430 . __9

Total Vol. Hy0 é 3 ml



TRRTICULRTE

DATA leak Check Rate ISOKINETICS e . TEST NUMBER 5 ’

i:.c q 3 min DATE ({' it : e
:::p:;::LTl:n Before — - ) — T?t?;‘\
X/ ter FULL 4
77 * SITE J
PROBE wcumaq Fa
Sample | . MCTER CONDITIONS TERPERATURES, °F \
li:inc OPs | AN Meter Reading| Stack |Probe | Oven [—Tarrotge— Meter 0yrN | Vac,
/ ‘30 1,85 |597%. 4/ |60 | 250 | 2570 Jo s Zo
2 29 | .8l | gussso | yfo | Jfo | 290 100 3.9
3 BL | .90 | SHY1TS | déo | /e | 20 /5 Yo
f 3B | 9% | syaldl? |yxe | /& | 300 120 o3 ]
55 44 22
/ 26 | 7Y | S&H34F (uso | 150 |25 o0 3.9
2 1.30 | 36| 685409 |sv0 | /90 | 250 [20 "
3 25 | .76 | #5555 |50 | g0 | 250 yZ%3 S0 |
4 25,74 | 59£0.55 |ifaw | y20 | F0° /o 4]
———
[ ————
R
[ ———
[ ——
]
S 2,335
Average|a29?|2i3? 7137 | w3F |
Homoyrach setun —
wEER VOL END} v - c . Imp.  Vol.!End} Vol. (Start) Avol. {ml)}
T s S L) merer " /50 yo0 . SO0
fe3 Psrack = Tetack -
. . i . ¥2 0¥ - ) - 7
Cestot Srach bress. barometrac meter p7]
ek HerCaues o Fressure & - wozilceal)s k2 g -9 -
533 -5k | 26,80 s XA
4321 "8 2T v = £.6 noztacuans X Toral “7
tercent Oy v b} . ’ 'Y clEnd) olftart) borams
V=u4C S:l:; J | S3o vz
oL meter cor. /,057¢ Total Vol. ¥,0 €7 .

44



PARTICULATE

DATA Leak Check Rate ISOKINETICS = ____\ TEST NUMBER 6?
), S o zﬁfﬁ
do Atter b-1l- 1e] S e Ay
PROBE LOCATION tf
: TENPERATURES, °F
i;?ﬁ]r:e Time Apsr?Tz'HCONiit:SNfsleadinq Stack | Probe Oven I;‘:m Se2 Meter 02" vee
NE-lip25].09 |.7° |3198.25 (372 |252 (29° | €o | #5 . 8
2 1 |85 |320°.5913/2 |26 (285 | |70 | & Ey
3 09 |,70 | B2, 351\3/2 |267° |2%° [ 7o | 88 .
4 | e | 75| 3204.33\|3/S” | 240 | 252 78 | 9o 47
=1 f2| Do |32»6 . 5E320 | s | 25D &8 | 2o £
4 S | /.05 | 2= 8- 80| 320 | Zbo | 255 Zo | P é.7
7] sz .90 |321/. 27 | 520 |26 | 255 27 | 4/ =2
¢ W2 | Pe|32/3. 277|320 | 26= | 255 2/ | P s
q e |25 |B2/5. 23|820 (265 | zbe 72| 9] -1
ol |09 | &73217. 07320 |2bs] 2T | (b2 | 27 o
0| 1.0%].67 |82/8.9°|3/0 bge |zsxt \ | 22| 107 Sa
12 0% | .28 (3820.32| — |265 26| | | 70| 4oz z.3
- [ T
- [0\, 75| 3222.29\3/° |2ae | 220 78 | /o@ </.sT
2 Lo | 75 | 3224 27| 3/5 | 2apn | 2 e Zed/ 4SS
3 /2 |, 85 |3226.351320 262 |24° 72 | rof J =
4 .78 |322%2.38/ 254 245 2| foe2 ST
s Lo -7/ | 323018 |32 | Db | 282 1221 rezt | |do
b /3 1.92-1.3232.32\324 | 26~ | 255 2/ | re2d | Is <
7 /2 |, 85 | 2234, 37 | 320 |25 | 26~ 2= | 02| ] e
8 /3 | .92 3836.47 325 255 2o 72| 23| [ 49
1 /2 | .85 | 3238, 52 255|245 721 23| '\ &7
| | sz2|. 85 |3240.58 300 |o5st22a] \ |72 |/08 | | H.7
(' o4 | .67 |3242.37 |35 280 723 | /64| ®e
I 08 | .36 |3243 653 — 252 | 275 78 | r05 2 o
Average 105 4 1418 e
END : Homodragn Seis Imp. Vol.(End) Vol, (Start) Avol.{ml)
e ﬁwg et s |S2.. 400 . 51
SAMPLE VOI fed .,:::_ A:tlck ) " 1/0 ) } /D
CETot AP 200 ] T g T ot 67
Percent O = . “ g(End) g(Start} Agqrams
4§b 4 (30 . |0

N

Total Vol. Y30 "I/ml



N
Leak Crech Rate

1SOYINETICS =

TEET KUMBEER

DRTA i AT
Sampling Time in. Mg ft7/mn OPLRATOR U _’_)
Fer Point, Man Before FUrL <-(‘.T“"
—) I/z, After SITE J
PROEE LOCATION Z'i loer a P~
TEMFERATURES, 'F ]
cample | MCTER CONDITIONS —~ 0.\ |vac.
Point Time DPg ‘ AH !Meter Reading| Stack |Probe Oven ;:m?e;zt Meter‘ 2 ac
#) | ey | simp |Hlo | s50 | 24 JoY 2-5
2 27| .77 | 5ry3ss |50 | 189 | 270 /5 Jo
3 2|6t | 55g 783 (Yr 0| /% | 270 44 Z¢
o 2| ef | sx92.2%6 |Heo | /50 | Boo /2 2-¥
§500 00O ‘
8 2Y 1079 | 55059 |YHO | )50 | 200 y77 2.y
2 31 |-57 | 557097 [ uge | 150 | 250 )25 2.0
3 Y2 |20 | 55/5.55 |42 | 150 | 290 /20 32
<f -3y | fod | 5521, %6 |40 | 150 | 320 )22 |3.4
Average|.2¢ | 83 720K
Nemouraph Setup
END"——“ c ims.  Vol.(End) Vel (Stare) Avol. (m1}
i voL. Preter = £ . .
VTR VoL tan ) . . o 1e 3 ) /35 . Y . 325
saom: voL et we it g7 o fr0 . 7
e | | e | e . oweeeane F O O . 2
; L he | 29.¢9 Ly
” 837 - R0 = Noz(Actual)s ,5/6 Toral ““l—z_;—
Yercent O = . [T c(Erd) o{Start) borams
=.é¢ AL A U

v metercerv /0574

Tuitri! Tmg 2nder ot 5.3

Total Vol. H;,o S'L L]

a8



PARTICULATE

J-m"-'ctllr'hp. PH 5.3

Coav

DATA leak Check Rate JSOXINETICS =» L] TEST NL',‘BD___?
vac - DRTE & /5_",75
Sampling Tame in. Bg  fr7/min OPERATOR i"q/}
Per Point, Min be fore T
3. O After FuE —tﬂ-_.—
SITE -\T
PROBE LoCATION S7% /<
f - TENPERATURES, °F
mple | . MCTER CONDITIONS
P:int Tame D Pg ‘ AR lneter Reading| Stack |Probe | Oven IT:aneéit Meter 02" 1\":\
NE  wifl o5 | 56| 3349.02| 300 | 230 | 320 [ | 71| 90 2-51
3 Y | .5¢ | 325/.87 | 300 | 260 | 320 20 G0 2.4
3 211 . ¢d | 325328 300 | 260 | 320 oy | 97 2-7
4 M| %% | 3285552 300 {265 | /5 2 | 9 3.2
5 LA . | 32872,35| 305 |25 | 3 v F2 3
P 10 1.2 | 3267.3/ | 305 (240 | 30 | | | 42 3.0
S 09 .9 | 32¢/78 | 3.5 |2¢5 3,0 || |7 | 93 25
e .06 43 322 .4p | 3285 | 2<co 305 ' 77 20
73 01 |-50 | 32¢4 36 | 295 |2¢5 | 3.5 &5 ¢5 2-Z
7 05 | .3 | 32¢9.6y% |295 (245 | 30 €2 | 72 F2°
1 W5 -3¢ | 3247,/ | 2494 | 260 | 3990 Y £/ | 97 29
/2 05| -3¢ | 3260 98| — | 260 | 300 Lo | 58 F2.0
") .07 | -50 | 3370/ | 3.5 | 220 | 250 22 | so2 —
7 09| .49 327209 2§ |25 | 290 £5 | r0z 2-7
3 A .78 | 320/ | 8.5 270 | 26 &F | sfor 2.0
o JL |85 |327¢. /Y | 305 (240 | 280 sy | /23 3.7
5 O |2 | 3278.05 |30 260 |20 é? /03 2-6
¢ | .77 | 328062 | 805 (245 | 275 5 | to2 3/
5 Y | fo | 328227 |3 |27 | 275 £3 | 43 S0
¥ e .85 | 3264.35] 3485 | 225 | 2% &g | e 34
G 20 |2 | 3258630 | 20 | 240 |270 20 | Mo 3.3
T W) .50 | 3287.5€C | 370 |250 | 2% 20 Y4 2-3
(2 -
/! 47 |.59 |32 89K W2 | 280 | 270 90 /o 2-J
JL 05 |3 132,808 — | 250 | 243 2/ | /77 Y20
|
el '_‘om“r"h e . Ims.  Vol.(End)  Vol. (Start) AVol . (ml)
neTER Ve START| . :Mu: . i ) P/I/Lu Ho . 100 - o
E— - -::,,:,, - z.:uu . pHas e /08 - 400 - b 4
Cc track Fress. Barometric .
Fator 1n. Hg- Gauae Frecsure Noz Jde;' - 7)!3 / 0 - /
—, 132"Mol29z7 e {1deal) ."3 )
4 ,7 - l /% 6 1) H20 - Noz{httual)m Tota) —ﬂ—
Fercent Oy = . L2} c(End) alStart) herars
€ilica _{:/—0— ) /3‘) . /d

Total Yol. M50 g_i_"_



PARTICULATE

DATA .‘ﬂ‘.“_’f.ﬁ";)i,'i‘fﬁ ovnETies TEST NUMBEK
Sampling Timd l_\",aiui £2/mtn DATE ‘E—‘%u
IO ] e . >y
Sample | . MCTER CONDITIONS TENPERATURES , ¥F f
Point [TiM¢ DPg | AW [Meter Reading| Stack Probe | Oven *:’;Zfie_&s&_b Meter 02" Vae
W el 30177 /0.00 [T0] 250|340 (oo /2
2] Legl43016950,571530]252]%40 o7 V]
3 SO 1220159 93. %5 ) 32 2,:;” b IE% (oY tie
°f K2 123019756, 30 |50 |2 0] 200 ) “131
el 5.0 | Lo\’ TE7/f1520 Y30 | L3C e, Xy
2] 6, €1920]5 930 69401260 1220 /(O Cra
% SO NN592647 670 \ 270 | Fx) 2/ 02 o
JL D VA 600301590 7599 | Zou | Lo Ly
- e RSN S N
—— g e —_ aﬂr\-
s

———
e —
—
—_—
]
———f
— ]
]
T
\T’m
Average , 58 3.1 537 ]
g - l__““_
— Homograph Setdp S—
ENp| Imp, Vol. (End) Vol. (Start) Avol. (ml)
METER VOL. — — Proter = ¢ . p vol.
START] L?_Q) 93) pA ,'D” ' g [ ) -._e S_
sairte vor§ 106 «$39:3 Psea-” = Tseack = ——LQCZ—- el
T - ar = ﬂ\l "” Li‘; - _1 Q(Z = 3(3
crnot stack Fress. Barometrie meter
57 In. Hg-Govde ?';“ZL g - Noz(Tdeal)e ¥ ﬁ - o . ]
{ | 29,67 ‘
‘H O - Nozuctunl)-‘,;77 Total __ fE24

Pevcent 0 -‘

Y-.30
48

(2]
Siltra
(D]

_9tEndl

72

—alstare)
- AL2Q -

Tntal Vol., H.g

dgrams
28



PRRTICULATE

Leak Check Rate

1SOKINETICS =

TEST NUMBER / q

ATA
° Sampling Time ;i‘& 3 /min :::mn _7:%?:—77
v 2l
PROBE wcnﬁjbfy
- P . TEMPERATURES, °F
';Z';ite Time APsrT-iﬁco?zztiiNieading Stack |[Probe | Oven I 1sz°eé:t Meter_] 02" Vac.‘\
IVE; | jiiqs| .22 64 | 227257 5o | 252 | 250 | ¢ | §F / 3.5
2 27 | 50 | 339/-35 | 3co | 270 |2¢co | | | gy 92 | | |uz
P 27 | 80 [3309.7¢ [ 3¢5 20 | 265 | | ¢3 | o0 2
T | |2¢ [77 330876 [ 365265 (25 | | | ¢ | 5/ Y
5 225 | 73 | 33//. 91 | 35 (2 20 | 230 7 €5 | 99 3.5
VA .12 | - 65 3374 . %0 35 | 240 2000 W Y 46 2 7
5 22 ¢5(337.55 | 345|250 2% | |\ | c7] 77 37
s 23 | .67 | 332067 | Fe |20 | 25 ty | 72| | las
q s .53 | 3323.u4 [ 3255]2¢0 | 255 (5|0 | L |32
2 /9 ).5¢C | 3324, 28 |350 |6 55 2¢0 / cs5 | /9 ‘L 3.7
4/ 9 | .5 23259 // Z3yS¥ 260 | 270 l’ﬁ iy Joz [ 33
s [ | /e .97 | 233)62] — |20 [320 |, |e5] #x| | |30
% ) Jemin| 20 |63 | 335532 | 3¢0 | 2vlo | 245 | | 77 | 05 | [ »# |wo
EA¥, | 2 167 | 333550] 356222 [— || |e5 s | | |ete
u 33920235 [z2¢0 |2¢2 || | c | g2 Y.y
§ 33Y5.Y | H#ES (250 | 270 §" 62| %o )
O 37 77 | 3¢5 (280|200 | | | €| g/ 4.5
G 335/8¢ | 3¢5 |2¢5 | 265 | | |65 | 9L w3
3354915, 3¢5 | 250 | 265 | | ey 98 A
335792 3¢5 | 265 | 2¢5 cg | a8 e
330,20 | 365|265 245 el | | ]3P
1 33¢3.c0 (365 | 265270 || 45 L | | |0
330085 | 345|255 265 | 63 | /3 | . Yo
33(% 3| — | 250 | 2é0 (S| /65 ; 3.7
IS I U Mo i _
Kalaid i | N T S L DR
N Imo, Voi. [Eng) Vol. (Start) Avol. (rl}
e s a9
omemeses N LT s g MO 2]
R sl Bt U C S S /A
Ve AT I Y veens 11 2
pereent G2 8 - o _slEme_eigtery) lezans
) w 227 ﬂ.oq /5
Total vel. HaC /30 -

¥ Ho fhorm ™ 33 49



PARTICULATE LAB WORKSHEET

: BLR auv—
TEST NO. __ / (Inlet, Outlet) LOCATION S, ¥e T
Date Box No, Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vlc
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —_ —_— —_ 7
BEAKER NO. \ /| =25 23 / AN /
DATE WT. \ / —_— —_ —_— \ yan
TARE WT. | 1 \/ %5 977) | 5©. /57| .svo >< —
2 /\ P 377) | SB. 1s72| . 8573 ]
3 [ N\ | 959770 | so./569 -E574/ RN
4 / \ - I / \
AvG. g5. 4771 | 501572 9:85)2 SN
POST TEST WTS.
1 W.0947 | s».3647| . P50 A
2 [\ /| 9b.0925| mzsp0| .25/ | pan
3 N/ | 96.0923| s0. 2637 | , 955
4 /\ — —_— ]
AvG. / N\ | %.c932 | 50304z | 0.95¢z | 7 N
A WD. o:1161 o.2070 D.r0§ © E
A Vlic = ml LOAD klb/hr
A DgV = ft3 0g %
A M 428 mgm REMARKS :

8830-

5 rer



PARTICULATE LAB WORKSHEET

MEEH-OUT™
TEST NO.__/ (Intet,-Outiet) LOCATION S.e. T
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
4 Vic
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. \ N — —_
BEAKER NO. \ /| 26 \ / 2 A\ /
DATE WT. L / - \ / o \ /
TARE WT. 1 \7 27 o026/ \/ . 7580 —
2 /\ 1770262 | /\ | .zs82
s | / N\ | 970266| / \_ | .7882 AN
S VAN [ Nl — | 7 AN
[ ave. 47.0267% 01882 »
POST TEST WTS.
1 N\ 97. 0573 . FEs2
2 [N/ 1976540\ [/ |.o940| ~\_ | 7~
3 | N/ | 97055 .£835 AN
4 /\ — —
AVG. / Nl%ese |/ Nlesger| ~ | \
A WT. D, 0243 0.09¢
AVl = ml LOAD kx1lb/hr
A DGV = ££3 0y 3
A M /253 mgm REMARKS :

o1

8830-5 rev.



PARTICULATE LAB WORKSHEET

BRoUr
TEST NO. 2 (Inlet, Outlet) LOCATION s e T
Date b6—&/-29 Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
A Vle
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE - FLASK NO. - NO.
BOTTLE NO. —_ — /
BEAKER NO. \ : / 27 26 & \ /
p—— N7 | [ — [ — N/
TARE WT. | 1 V 2. 4577 | 5. Bos0 | . 72375 /
' 2 K r24. f578| 58. 347 | . 7372
s |/ Jod. ds86| sO. 3050 | 9373 4B IRN
s |/ N\ — | AN
AVG. \ foi 4550 | s0. 3044 | 7273 :
POST TEST WTS.
1 194. 4151| sv. 7858| , 66 70 [\ 7
2 [ \__/ |/04.6/29| 0.975=1 8673 | "\ e
3 N/ |,04-6131|50. 9757 . 8674/ NJ7
4 /\ — - —— / N
AVG. / \ /0‘1"4'37 5% 9957 -8672 / \
A WT. 0185857 2.690% 0,1259
A Vlic = ml LOAD klb/hr
A DgvV = £t3 05 %
A Mn 476.4 mgm REMARKS :

o

8830-5 rev.



MECHCUT
TEST NO.__ S (Fniet,Cutlet)
Date b6—-12-79 Box No.

Test Description

PARTICULATE LAB WORKSHEET

LOCATION

Eng.

Side T

Dry Gas Meter Vol (££3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A DgV Initial
A Vlic
CONTENT Hp0 RINSE Agfgggz nggx FIﬁSFR Bﬁ%?x
BOTTLE NO. —_— / —_—
BEAKER NO. ] X\i AZ/ & 32 j\Li 417 s \\\47 Z/7f7
-| DATE WT. \ / — \ / — \ /
TARE WT. | 1 \V4 77 7662 VA . 7476 N/
2 /N\__ | 97. 7660 /\ .74 78 Iz
3 /S N 97746/ | / N\ | .zu7/ /7 1\
s |/ Nl — 1/ N — | /7 N\
AVG. \ 77. 7661 N.z475 |/ N
POST TEST WTS.
1 \ / 97.8747 / ,923| \ /
2 2. 875/ . 9234
3 N/ 197.8752] \/ 9234 ><
VAN — | /N —
[ ave / N 1928750 / N\ _|o.9233| N
L A WT 0. 28] o. /758
A Vie = ml LOAD k1b/hr
A DgV = £e3 0y %
A Mn 284.7 mgm REMARKS :
o0

8830-5 rev.



PARTICULATE LAB WORKSHEET

AR Uy
TEST NO. & (Eplet,—butles) LOCATION Sode T
Date 6-13-79 Box No. Eng.
Test Description
Dry Gas Meter Vol (£t3) Impingexr Water Vol {ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H70 RINSE RINSE FLASK NO. NO.
BOTTLE NO. S —_—
BEAKER NO. X / 36 34 4 \ /
DaTE WT. LZ —— —_ —_— \ /
TARE WT. | 1 y qs. 9774 | s2. 3270 | . 7595~ ><
2 / \ 45, 9773 |s0.327°| . 7873
s |/ \ | 95.9774| s2. 327/ | 7873 AR IR
N = [ — [ — 7T
AV, / 2594774 | s.3270 0. 7894 N
POST TEST WTS.
1 N\ 9 .245/|5/. 635/ | fozse A
, | N/ | 96.2453| 57 6338| 10263 "\ /
3 \/ 9 . 2¢s8| </ .6337|/. 0266 ><
AT — [ —
AVG. / \ 96 .245% |5/- 6337/, 0262 / \
A WT. £.2680 | /. 3067 #.2348
A Vic = ml LOAD k1lb/hr
A DgV = £t3 0, %
A Mn /8]l.5 mgm REMARKS :

8830~

S rev.



PARTICULATE LAB WORKSHEET

meeHt
TEST NO. (& (Fadeit —Outdet) LOCATION S de T

pate b6-/3-79 Box No. Eng.

Test Description

pry Gas Meter Vol (£t3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A DgV Initial
A Vlc
— ACETONE DRY FILTER BLANK
CONTENT Hp0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. N —

BEAKER NO. \ / 33 \ / é - \ /
DATE WT. \ / — \ : 7 _ \ /
\/ lrezr| N\ |.7525

TARE WT. | 1
2 I\ lsed zsul /\_ | .zs2¢
s |/ N\ lredasnl [/ N\ lozszd| /7 | N\
4 / \ - / X - / \
[ ave. /04.351] P. 7525
POST TEST WTS.
\ /odf 4802\ .9 266

N\__ [ lred.4s06] \__/ | .g268 | e
od 481 N/ | .9272 N

| — /\ — ™~
AVG. /N |rod480t| /  \ | 0.92¢9 d N

K

e 0. 1295 o. 1744
A Vic = ml LOAD k1b/hr
A DGV = ft3 05 %
A Mn 303.9 mgm REMARKS :
57

8830-5 rev.



PARTICULATE LAB WORKSHEET

R T

TEST NO. 7 (Inlet, Outlet) LOCATION sS;de T~
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impinger Water Vol {(ml)
Final 1 2 3 Total
Initial Final
A pgv Initial
A Vic
ACETONE DRY FILTER BLANK T
CONTENT H20 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —_— _ -_—
BEAKER NO. \ / 38 35 -2 N /
DATE WT. \ / —_— T _— \ /
TARE WT. | 1 /04, 4559 4. 5999 | , 7384
2 jod. 4567 64, 58°/| . 7385 >< ]
3 / \ | s04. 4s53f| 64-s8B0l | . 7387 /T
« |/ Nl — | — — | / Nl
AVG. /04, dsto| 64.58Bov |  738% S
POST TEST WTS.
1 j0d. bo 1 | 649263 |, @836 P!
2 \ / 104, bo2 o 64. 4273 | , o882z \ / ]
3 >< 104f.6024| 64.9263 | . #Res N
) — E— — —
AVG. / \ 104 .6019| 64. 9269 | 5.8805 / \
A W, 0./459| . 3480| &. 1420 | AN
A Vlic = ml LOAD klb/hr
A DgV = ft3 05 %
A Mn 635 .49 mgm REMARKS :

8830-

5 revy,



PARTICULATE LAB WORKSHEET

MEH o
TEST NO. 7 (Inlet, Outlet) LOCATION Stk T
Date Box No. Eng.

Test Description

Dry Gas Meter Vol (£t3) Impinger Water Vol {ml)
Final 1 2 3 Total
Initial Final
A DgV Initial
A Vic
Bl ACETONE DRY FILTER BLANK
CONTENT HpO RINSE RINSE FLASK NO. NO.
BOTTLE NO. A — _

BEAKER NO. \ / - =29 \
DATE WT. \ / - \

RN

/2 \ /
N

TARE WT. | 1 \/ 95. 5720 \f N -Ydd
2 /N\ | gss7u| /N | . 7se8
s |/ \ [ 9553 / \ | -7s26 /1N
c |/ Nl — 1/ Nl — 1/ N
AVE. 9557/ \ . zs08 |
POST TEST WTS.
AN g5 o0 |\ N
, LN/ |lesecez| \__/ | 8217 >\ )
3 N/ |o5é086] \/ |.#2a1 /
| s /\ /\ — e
AVG. / \ 95 6088 / \ . 57/‘[ / \
A W, 2,377 \| 2. /7466
A Vic = ml LOAD klb/hr
A DgV = ft3 0y %
A Mn /78. 3 mgm REMARKS :

o9

8830-5 re--.



PARTICULATE LAB WORKSHEET

BRMT
TEsT No. & (Inlet, Outlet) LOCATION Sy /e T~
Date : Box No. Eng.

Test Description

Dry Gas Meter Vol (£t3) Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vle
CONTENT H70 RINSE AggggE FID.§§K FI:%'%FR B{q‘é‘,ﬁ( |
BOTTLE NO. -_ _— S
BEAKER NO. \ VARYZ 3/ /6 \\ 7
DATE WT. - \ / S —_ — N\ /
TARE WT. | 1 77, 2244 | pos=. 21/6| , 73/
2 97.0248| yo5.2//&| . 7342 ><
s | /[ N\ |92 0zdflyos5208| . 7337 7 | \
T N[ — — 17 N
AVG. 7. 0245 | 125:2//5"| . 234/ |
POST TEST WTS.
N /197 1668 | 105 551°] _eses [\ %
2 |N\__/ 197 1673/ /2558 .gs47 | . 7
3 N/ 27./6 76| ros-.58/4) . 8537 ><
a - — _ )
AVG. / \ 27./672 | /e5.58/| . 854/3 ) \
A wWr. / 0.0427 | 0.3696 | &. /202 AN
A Vlic = ml LOAD klb/hr
A Dgv = £t3 0, %
A Mn 632 .5 mgm REMARKS :

8830~

S rev



PARTICULATE LAB WORKSHEET

mecrt
TEST NO. & (Inlet, Outlet) LOCATION S;fe T~
Date Box No. Eng.
Test Description
Dry Gas Meter Vol (ft3) Impingexr Water Vol (ml)
Final 1 2 3 Total
initial Final
A DgV Initial
A Vie
CONTENT H20 RINSE ACR?:??IEE FlI).;gK FIrIigl?R B%I?K
[ BOTTLE NO. —_— e
BEAKER NO. \ / 42 N\ / // N /
DATE WT. \ / — X j . X /
TarE W | 1 \/ |2coees| \/ |.s%2 X
~ 2 /\ _\|#5ore0 | /\ | .5%00
s |/ N\ l950091] / \ | .59°8 / '\
« 1/ N\ / N\ / AN
[: AVG. 5.c095 . 59/0
POST TEST WTS.
N %0392 —Rasz
2 [N\ /[ | Iogez| \ [ |.zog6 | N_| 7
3 \/ |95 o4e9 >< , 7039 ><
4 A —_ S
Ave, / N |#50do)] | / N\ |.7043 | 7~ .
A WT. 0. 0306 e /23
A Vlie = ml LOAD k1lb/hr
A DGV = £t3 0y %
A Mn 743.7 mgm REMARKS :

61

8830-5 rev



PARTICULATE LAB WORKSHEET

B enT
TEST NO. jZ (Inlet, Outlet)

LOCATION Srde T

Date Box No. Eng.

Test Description

(ml)

Dry Gas Meter Vol (ft3) Impinger Water Vol
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
CONTENT HO RINSE | RonSE. FLASK FILTER BLANK
BOTTLE NO. — - 7
BEAKER NO. \ s° Yy /7 N 7
DATE WT. \ / — _ — \ /
TARE WT. | 1 \/ 4. 4578 s0.63/ | . 7876
2 /\ /o 4577 s2. 83/° | , 7895
s | [/ N\ |fodas7b| 52. €306 | . 7697 /1
s« |/ N — | — | — | [/ N
AVG. ro4.4577|50.8359 |. 7876 N
POST TEST WTS.
) sod. £/63] <7, c025] 9249
2 | N\ / lyed /64| 570026 | . 8997 | "\ i
3 >< /04, 6/64 | s c025]. 899/ ><
. _ .
AVG. / \ |04, 6/64 | s/ o025 |. 8995 ) \
A wr. / 6./587 | 0./7/6 |2 /099
A Vvl = ml LOAD klb/hr
A DgV = £t3 o %
A Mn 4o, 2 mgm REMARKS :

62

8830-

S rev.



PARTICULATE LAB WORKSHEET

MELH-sUuT
TEST NO. 9 (Inlet, Outlet) LOCATION Sk T
Date Box No. Eng.
Test Description
pry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A DgVv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H30 RINSE RINSE FLASK NO. NO.
BOTTLE NO. — —_—
BEAKER NO. \ Z S5 X / /8 \ /
DATE WT. Na— N /[ | — N |/~
TaRE WT. | 1 \ 175 7792] \/ |.smé8 4
> | /\ | 259279/ /\ | .5®67 N
s |/ N\ 959723 / \ | .sm®84 7T\
4 / \ - / \ - / \
AVG. \| 759792 \ . s®66 BN
POST TEST WTS.
1 /1 96. 2725\ o5t
2 [N/ |#bor29| \__/ |. 72035 | e
3 \/_ | #b.o/30 >< . 7037 ><
VAN — —_— '
AVG. / N\ _| g6.012z¢ | / \ . 7236 / \
A WT. o.0336 0. /70 N\
A Vlic = ml LOAD k1b/hr
A DgV = fr3 05 %
A Mn /80. b mgm REMARKS :

8830-5 re-



PARTICULATE LAB WORKSHEET

B U
TEST No. /4 (Inlet, Outlet) LOCATION Sive J

Date Box No. Eng.

Test Description

Dry Gas Meter Vol (ft3) Impinger Water Vol  (ml)
Final 1 2 3 Total
Initial Final
A DgV Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H»0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. —

BEAKER NO. \ / 5% 37 / N
z =\ /

DATE WT. \ Z —_— 1 —
TARE WT. | 1 \/ | #5 ows |63 3967. 93/7 X
2 95.0)/12 | 63. 397°| . 73/S5"
s | / \ |95 ene | 63.8270| . 923/6 /7 1 '\
AN I 0 = R0 N
AVG. 95 o1/2 | 63. 3969 . 73/6 . L
" POST TEST WTS. ‘
1 /| 25 249/ | b65to25T £ 2704 %
2 | N /| 2se/|eseossis. 274 O\ ]
3 >\/ 95- 2s502| 65, bo5A /. 2/°8 ><
. 4 - —
AVG. 4427 \\ ﬁk;:2y¢?8 éﬂf:‘cﬁfj}zzibﬂDj’ j//’ _ \\\
A WT. 0.2386 | 2.2088\|0, 2773
A Vlie = ml LOAD klb/hr
A DgV = £t3 0, %
A ™n 2726.7 mam REMARKS

8830-5 rev.



PARTICULATE LAB WORKSHEET

mecd o7

TEST No. /4 (Inlet, Outlet) LOCATION s J
Date Box No. Eng.
Test Description :{Zm{ . 0/]//,4&

Dry Gas Meter Vol (££3) - Impinger Water Vol (ml)
Final 1 2 3 Total
Initial Final
A Dgv Initial
A Vic
ACETONE DRY FILTER BLANK
CONTENT H0 RINSE RINSE FLASK NO. NO.
BOTTLE NO. — - /
pecerro. |\ /| s [\ /| s N /
| N/ | — I\ 7 [ = | SN_|/
TARE WT. | 1 N lroefzs2d \/ | .seso
2 /N lsred.asyal  /\ .S 4/ -/
s | / N\ |tzsz) / \ |lsez9] / \
VAN VAR 1/ N\
' [— AVG. /94, 352/ . SsSB40 :
" POST TEST WTS. '
1 od. 524/ \ —GF G-
2 | N\ / lrodsztol \__/ |.384] e
3 >/\ ool 526/ >/\ ,5383 ><
. 4 B— i
[ ave. / N lwd szt / N\ |l.gzesd| 7 |
A WT. &. /1740 Y &. 2544
A Vic = ml LOAD klb/hr
A DgV = £t3 0y %
A M™n \426’j mgm REMARKS :

8830-5 rev.



SECTION 3.0

GASEOUS DATA

3,1 GASEOUS EMISSION SUMMARY
3.2 GASEOUS EMISSIONS DATA SHEETS

3.5 SOx DATA SHEETS

PAGE
67
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81



Location: J€ST S)17€ J

GASEQUS EMISSION SUMMARY

Fuel: &KENTOLA T ALD ovtiO
Bo gl oLTLET SThCU<
02 f co,] co | No [wop | He fop Teop] col no ] so, | so;

TEST LOAD % % | ppm} ppm| ppm| ppm] % % Jppm| ppm| ppm ppm NOTES
NO. DATE % CONDITIONS Dry | Dry | Dry | Dry | Wet | Wet {Dxy | Dry | Dry | Dry Dry Dry
or | ¢3-77 | 482 | paer ool 67 eos |z | - 47| 3| oos | 253

z | <479 | 738 Parr ros| §1| & |3t o | w7 |l 29| (|27

3| 6-v-7 SetiTethed 25 o # { 231V C s | —| — r\i —

i | e st | (92| 2| [|aw| o | |76 we] \] s

S| 61277 | foz 8| Prpr fewoe V| 79|02 ( &7 ° §3|79 ( ST

& | 637 786 ?p&x: Ei:f J¢ | ol ( 1) e 77177 \1, 265

71 ¢i4% | ¢gi5 { e | 87| 9¢ ) 2% | o 2192 ( ragy

g [ e | 75| { g0 [74] {2z e 22(9.6 | | |22

5 |62 | uas| ¥ | [zr] 7] |3t |ms | |ar]2s] |lza

(o | €777 O Fh TEAEESE / \ f\

st | 6177 / | ( |

12 | 60779 ) " /

3| et |pos| vewe  aw | M| | 26| || [78]p4] |z

i | €27 | 91 | pper lhor | | P¥[77 } & [ 70195 |25

| e | g3g | smsso BT g9 (a9 | | |z36] | yo|9s| | z3] ws|
| w7 | 226 | IS0 Pl sel ¥V |3 92| 87| v | 34| k8| n

NOTE: All parts per million (ppm) figures are corrected to a 3% 0y constant dilution factor
#15900

49

Key




KVB

GASEOUS EMISSIONS DATA

TEST SITE - FUEL Olue

| LOAD 37, 00c

TEST NO
DATE t-3-79 CONDITIONS av ,Q,WJ
DATA TAKEN BY Neo
02 CO2 Cco - NO HOT LINE SAMPLES, PPM (WET)
Probe L L ppm{dry) _ppm{dry) NOx NO NO-> HC REMARKS
Position | Time | (dry) ] (dry){ unc cor unc cor unc cor unc cor unc cor unc cor
Tacn [Vs<jl0-3 12 4 15| Zen SSQ {2 |2 Wt L B |
205 1183]Fo irol 295 €8 | 44¢ Collenindtal 2
@yo‘q—‘.
21T |u3o
10.] 7.0 o | 74¢ 600 | 99
13 -s6 24y 1031 €.Q 120 297 §30) 99
3 -56 288 a2 [{.9 1(0] 265 S0 | 422
23 o] 305100 7% 0 |3y 580 | 452
s | 320 92] )& 18| 28Y s | gy
tae (350 G4 | 48 o] 2141 &ze| 94)
77 7/
/R 7/, W7, —
W D/ Wm i/ ER W W LNRes
|_srack 471 73 ///// W ] UV ] O U %4
A V7 V74 VA V4 Y

NOTE: Parts per million (ppm) figures are corrected to 3% 0y

68 15900



KVB

GASEOUS EMISSIONS DATA

TEST SITE . FUEL Ol
TEST NO 2- LOAD IO o0
DATE £-4-29 CONDITIONS g J
DATA TAKEN BY m\\
RH:#‘/O/(: I
02 CO2 CO - NO HOT LINE SAMPLES, PPM (WET)
probe [y [} ppm(dry) ppm(drv) NOx NO NO > HC REMARKS
position | Time | (dry) J{dry) ] unc cor unc | cor unc cor unc cor unc cor unc cor
sTads _ G A SR
T+ |air|its |38 7o [ 1333 190 11904
a201n5 6K 7357 |R02.Y 80 }130.9]
24951, 51FY 43" AN 78 Jl48
Rur o] :
A5l G178 [ (O 813 38 [419
[ 309/0.9]8.§ (%0 2756 B0 |13l
[ 305711021 R .4 189131e.4] 178 [297.8] 178 8] o 39 | 6€3| Flame TS
3 | ReCol NI 0e
— Ji 11011849 190JA78.3]§ 70 [A8).3] |70 |2&1.8] O 77| k36 oS
325119089 13¢ 30,1170 |23¢4] 170 184.4] © 30 [so.x»
230]10.118.4 19031y 26 |RE0
Stacq
34410084 180 | A4 77 [124.57
345 7710.1 18.4 (87| 306.4 8 1293
2$3110.31+.9 180 1389 RO |l4e,¢
Re Gal
. 310 [1,3]|2.5 150 | AZi? 28 |1y
1315 |j0.F18.0 170 1298 3] G |133.
S [2419.0 190 |290.} 65 19
QL o7 :
238 (g0 b. R4 1813004 65 |10t 3
— 1393[1.0129 (30 |34 1y 2¢14f 149 [2699] o 29 Iz
Jug (WL HI 2R 50 (A9 68 1133
355 H.61¢.3 i3y 70 |13 H
AVERAGES
7 7 V77 77
i P YARN 7 7 e¢f V 7 ) V42 77 e
PYENaANG W g R 7/
— V7 A V4 % % %
NOTE: Parts per million {ppm) figures are corrected to 3% O

69

15900




KvB

GASEQUS EMISSIONS DATA

TEST SITE  J FUEL Db
TEST NO ¥ 3 Loap 70 ic
DATE C- S -79 CONDITIONS
DATA TAKEN BY ]
[eF) CO2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe LY L ppm{dry) ppm{dry) NOX NO NQO-~ HC REMARKS
Pesition | Time | (dry) | (dry)| unc cor unc cor unc cor unc cor unc cor unc cor
Bleony
2353 /Dol 8,2]9.8 20 245 18, IRRY ~b— 35 06
(.S 190.6 1990 & {148 | £e,
1034 £.0112.0 130 /4] (ol 48
1040 3. /0.4 1957|1949 YR
10:5941[.3 | 8.0 168 | 7.2 ¢ |/
109 7.0 7.3 e | 21 e )2 0 3 “lod
u:1olgolil.3 el | /4% A 9%
(L ¥717.9 [10.8 205 | 24 (4 19V | ReCall
?ﬁu\
1:2g
- e
Eﬂ?@no
dod!
=
“whnEEL__
yi f A/V/ERAGES )
] RV Vi %Y/ //// 774 Y V7] 8T
- o mm, mm o ma
_ v/, W, - —
A VA VA % 77/

NOTE :

Parts per million (ppm) figures are corrected to 3% 03

"0

15900




KVB

GASEQUS EMISSIONS DATA

TEST SITE J rueL  0heq
TEST NO ¢ LoAD__FO K
DATE G-( -39 CONDITIONS &€ e

DATA TAKEN BY MY

[ 02 co2 co - NO HOT LINE SAMPLES, PPM (WET)
probe [ 1 ppm{dry) ppm(dry) NOx NO NO5 HC REMARKS
position | Time |(dry) (dry)| unc | cor | unc | cor unc | cor unc cox unc | cor unc | cor
——
$Tack 1905]8.011.5 1251173
T2 0. 130| /49
Bl o [930]1.1 |10 [joj2y
eT
sercris)
P N *
I bed
resu F e
— . hd

AVERAGES

4 ) V7 V4 V77 V7

Ty 21V VAwei ] VI Vi Vi

P Wl V7] VM7 V1 V] V7

7R/ /MR

NOTE: Parts per million (ppm) figures are corrected to 3% Oy

71 15900




KvB

GASEOUS EMISSIONS DATA

TEST SITE —J ruoEL, Ol
TEST NO ¥ 7 & oan 70 K
DATE {-j2—-79 CONDITIONS

DATA TAKEN BY

T

RH= 45 %

St

02 COo2 Co - NO HOT LINE SAMPLES, PPM (WET)
Probe LY [} ppm{dry) ppm(dry) NOx NO NO» HC REMARKS
pPosition | Time }{dry)}(dry){ unc cor unc cor unc cor unc cor unc cor unc cor
RlcooT
23 S¢H|3 3027 110R 170 |Ré16
2256 Pavls.r]9.9 (70 1239
23563 |y0o |80 |le.0 130 {249
Sreox 4157 (8.8 19.9 208 /230
St 47018 619.7 251312
Stade ""U 8.7 7."* 2/0 368 q Re Cq
Stacy  |$0o [z 571108 220 38F
Dl 5
23 S6 S15|29110.2 ASo[349] A0 |303[A20]F03 o
21 S6 €30 |2.6][0.5] B0 (36920 [RI6 2 |296 o
23 5°¢ 59517 .51 )0.y] 24033}
AVERAGES
1T ] v V7] V7 7/
Yy M7 V0807 V2] V7 0 77
ome< |83 95 71V sl 4 V1 U .t
Z/Wm/M/ER /MR W ]
NOTE: Parts per million (ppm) figures are corrected to 3% (o))
¢’/ 15900




KvVB

GASEOUS EMISSIONS DATA

TEST SITE 4 FUEL Iﬂ_.;,

TEST NO ™ é LOAD  Jo, 000

DATE 6-13-7219 CONDITIONS  #5 fowd
—

DATA TAKEN BY MJ

RH=36%

02 | coz co - NO HOT LINE SAMPLES, PPM (WET)
probe Y \ ppm(dry) ppm(dry) NOx NO N0, HC REMARKS
position Time |(dry) | (dry)] unc cor unc cor unc cor unc cor unc cor unc cor
oy selns|Cel 86 [700
7 S6 |130]6. .
1134 lirol8.3|l00 T RIS Cal,
1256 [1Roeolh.] [Ny o2& 1bo | AFlIGO] )
ack RIS 10.% 160} 32
R3ell058.S 190 | e
ny!lay|9.0 5217 JCat Chasy, B~
— nJoi8.1110.0 |85 2¢/ -
oo {22 1103 111! 26
Sioeat [110 17.0 (109 10| ud
110 11.5 (A{ 180 [ 163
12011.519.0 180 (2%%| 180 {20 | e
1S (9.2 8.8 144
B 20017.9 |10 l 29Y
— [aey 8.0 [0 1152
21518.0 [10.1 o {29
[
AVERAGES
A 7 v A 7 V7
P ¥\ | 1017 oy 7] U4 170V )
s | 187197 T4 ¥ %,_2‘( . /// %/ A
) /% Z % % A Z 7
NOTE: Parts per million (ppm) figures are corrected to 3% 0O)
73 15900



KVB

GASEOUS EMISSIONS DATA

TEST SITE 3 ruel. Ohlo
TEST No &% F LOAD  §z. 00e
DATE 6-14y -N CONDITIONS__ 45 fin
DATA TAKEN BY E\
02 co2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe % ) ppm(dry) pom(drv) NOx NO NO9 HC REMARKS
Position | Time | {dry) | (dry)j unc | cor | unc | cor unc | cor unc cor | unc unc | cor
Blr omY Cal. SNT
A3 S¢2 19919,y tbo 2y}
NRyi94 199 180 1280 Cal.
N30 (7Y 190 (286 (130 |284]130 [25¢]| ©
| n4 |88 9.5 1957288
STack [us0[9.0 (94 11 28 ]
SS9 9.4 1857|281 1€ A
I 120519.419.0 190
Blesy l1zf0[9,0 1 R0 |3t
LY S6|ne 2.8 100 2002231162 Jz2! 16 |01 | ©
130]7.5 [10.5 11577260
12918.5 (9.7 119 N
_ 1200]°.5 |89 1831284
z10]8.0 o] 1851287 ]
— ]
—
~_1
]
—~ AVERAGES
T T 7 W4 VA V. T O n
N RETE 7 A 16 VA Y 7 2
s | MmNV VA7 V7 10 V7 ]
% 2% 74 VA V4 Vi
NOTE: Parts per million (ppm) figures are corrected to 3% Oy
74 15900



KVB

GASEQUS EMISSIONS DATA

TEST SITE 3 FUEL _ peactwetey
TEST No %8 Loap $6 K
DATE 6-1S-11 CONDITIONS__ €3  waeh
DATA TAKEN BY m™J
[ 02 €02 CO - NO HOT LINE SAMPLES, PPM (WET)
Probe ) L ppm{dry) ppm{dry) NOx NO NO> HC REMARKS
és“;ion Time |(dry)|(dry) | unc cor unc cor unc cor unc cor unc cor unc cor
B, o3¢
2.3 ST [10Ye[6.0 1)) .¥ 130
— TioSols.£12,0 12 b [ %0 e oy Lasef _
I Ted~
i 209.119.3 J3&.] 200 £lav
Yy 9.9 1.4 ! 22193 |41 (#6110 | &
nislg.0 |54 |9% | 2ot
STac 1122019/ (1.9 14 {2
w3091 11.€ 142 | 2T
nso%.e 100 = | 229
0] YN 194 (10|24
-
—_
.
—
— i AVERAGES
7 777 O
(fie | |9e ‘u} g//, //é Jzu}W/ﬂ /V//Z Ao V)
o OtH’ BN B2 Em Em W
SR /MR//Wm, BN/ ER/ W
NOTE: Parts per million (ppm) figures are corrected to 3% O)
79 15900




KVB

GASEQUS EMISSIONS DATA

TEST SITE ~ FuEl,  Eaatudfe,
TEST NO Q LOAD 3C see ‘
DATE L=1C-1T CONDITIONS a3  Jepaad
DATA TAKEN BY WM
o)) Ccop Co - NO HOT LINE SAMPLES, PPM (WET)
Pz:?lz:on Time (d;)’) (dx"y) :npc"‘(drc)'gr \iﬁ:’“(d?’:r uncNoxcor uncnocor uncNo-) cor uncHCcor REMARKS
STacx (140 [W.2]2.8 130|240 R
foso (Y |27 12223 ]
neyvius 2.4 129 296 1
| _gleoq N1 (1.9 1357%¢ 2 handide
23 56 2o )lq)2.Yy Iy 2[28Y —
130112.9(2.) 43283
| 1Y 0.0 2.1 1S3y
1 SsT,.613.4 14571329
aK
120010, 4 (2.4 150289
o (2.8 Lidi{}:]
ey 2.2 1421284 ]
GleSut-[iue [ [R.9 9228
2354 |uro|f.s 6. 1€S7330 |
2 1\C |3.q ¢.¢ i£8(3%
. . AVERAGES
I S R N B A A A 7 G
Lo o a0 VAR V4 V4 V7
el sV sV W VA /R R
% 7/ R A VA Vi ]
NOTE: Parts per million (ppm) figures are corrected to 3% 0>
76 15900



KVB

GASEQOUS EMISSIONS DATA

TEST SITE ~1
TEST NO 13
DATE & 177

Hamechdy 46,

FUEL {Tue o/

LOAD > "orityj,

CONDITIONS o fir.d
7

DATA TAKEN BY >

e oz | coz co - NO HOT LINE SAMPLES, PPM (WET}

probe [y [ ppm{dry) ppm(dry) NOx NO NO~» HC REMARKS
position | Time {{dry)j(dry)]| unc | cor | wnc | cor | unc | cor | unc_| cor | unc | cor | unc | cor
Stack | 129 821 9.7 /01797
Stuck 112450197 /55215

&lack 12750 72, 01/0-6 /495 1 FC

Suck 1:00]2.51)07 /55 (207

Stack |10 8611y /53]22¢
Bolev |1F20]2.6 | 1.6 210]2¥3

Borler |1:30]4.4 ]I 2 1701210
Borler | 1: 9421114 /501783
r& ev |/:80| & 0.0 1501270

B Jev [2:00lwg |8 6 024 g
]

Dry ¥2°
wet 67°
_ _ RVERAGES
ek IAl77l7/i7 Rl
,7(/0uf ___Ev? IL')-L{ //é éll7ﬁ/ / Z «/é W%
1 A v 7 V2 V7 V7 ]
B 7/ 7 Z 7
NOTE: Parts per million (ppm) figures are corrected to 3% O3
: : 15900




KvB

GASEOUS EMISSIONS DATA

FUEL k.=

TEST SITE 4
TEST NO 14 LOAD % oo
DATE o Fenred CONDITIONS . & 4.
DATA TAKEN BY Jere
o2 | coz co - NO HOT LINE SAMPLES, PPM (WET)
Probe % % pPpmidry) ppm{drv) NOx NO NO> HC REMARXS
Position | Time f(dry)}(dry) | unc cor unc cor unc coxr unc cor unc cor unc cor
e} — = —_— |
Yok feten] ol 97 <iC) 33 .
SR fir.:,‘. .
& 7 -7 17 |2se TR winnd
srpers e | 95|93 sas” 1238
335 S.e )y Ao | 280
dov| gy |47 2251 32
E 2 fsel4 2127 2"l 319
90 8.3 1 /0% I%0
St (@] a0 | € /Ze |23
(ooo] 91 154 133" | Zet
PH= 223
- £20 ¢
Tee?- 73
AVERAGES
BLe (13
ST 9.0
NOTE: Parts per million (ppm) figures are corrected to 3% 07
S 15900




KVB

GASEOQOUS EMISSIONS DATA

TEST SITE —J FUEL  Revtue £y
TEST NO /S~ LOAD 63,000 “S/yp
DATE & 28-79 CONDITIONS ~8Y% Oz
DATA TI;KEN BY B
(o)) CO2 co - NO HOT LINE SAMPLES, PPM (WET)
Probe L} L) ppm(dry) ppm(dry) NOx NO NO> HC REMARKS
Position | Time | (ary) |tary)| unc | cor | unc | cor | unc | cor { unc | cor | unc | cor | unc | cor
B |12is18.5| 74 ous | o | 2on
STace | i3e0| 82198 1148 | 25
_ Ttz brF
Bl | Melg8] s /%0 | 2¢¢ v
BLR. | 13fo| 1= | #€ el 26 vjﬁ;rs'/.
smace [ 143 T4 |17 Ko |2¢2
g 53| 7.2 06 /78| 733
Bk rooe| 7.2 | o6 HS7| Zid
e || ¥l 4T 020 | 247
e \|1720]| 1% r00 (751 239
| e
Bz | 122 73] 94 /881243
— |
1
I
- , AVERAGES
Fe | [ 9 VA 7 T 7
— i, = W= W
e (FLT8 | dmsl, L U b ]
. 7/ A/ WR W W
NOTE: Parts per' million (ppm) figures are corrected to 3% O
079 15900



KVB

GASEQUS EMISSIONS DATA

TEST SITE \_J FUEL Obhue

TEST NO 6 LOAD 70,000 £8/n
DATE 6%0 -9 CONDITIONS _ ~E %Oz a3 fornd
DATA TAKEN BY JoB
02 CO2 CO - NO HOT LINE SAMPLES, PPM (WET)
Probe N s ppm{ary) ppm{dry) NOx NO NO+» HC REMARKS
Position | Time | (dry) {(dry)] unc | cor | unc | cor | unc | cor { unc | cor | unc | cor | unc | cor
BLe [r2ee] 7241 7§ oos | /g0 | 239
Sice. | 12451 35 |92 [8o | 2o T T > EFF
TAvy > F
B |33 95 ]87] 23v| 567 etz 2o
| Be /oo |43 |87 Zoz| 3iyY '
e |MHidgs| 72 leo |1 2¥9
e |lIy3-|197] 8 Z457] %7/
SThcee [ (oo |18 | 2 40| 387
B Fvd K //// A e 77 % ///é Y
4 VA V] V74 V7
| OTAC IS 1 v R //// VA 314V % % A ]
| 7R/ /R MR ]

NOTE: Parts per million (ppm) figures are corrected to 3% O3

80 15900



SOx DATA SHEET

Local

pate R Probe Location & Probe Length 3! - N RRT
vnit # Fuel kgf\“ Ul g ‘f) Load N N .
Test Description:
Test | Box | Sample Meter Meter Meter |(p)Baro. Purge
No. | No. Time Temp (T)|(f)Press.] Reading| Press. Port Time - 02
- g - & e ) Sy
o /5. '/-” :7 7 v 279 .S'ﬂ'ﬂ-:t 4 20 1
/ /1554 G . / 4 Ddes / V% ) X
A RE ) | eee N ZED * g
A /é '3 o {0 St 2.4 g
. ) 200 55 7 oco \&' / NE &
‘ /7 /2 | §¢ /o0 : 200
Test # /SA Test # /543 Test § /5
S02 SO3 SOx So02 S03 SOx S02 s0o3 ., SOx
Normality N | pjoy N :ﬂ___._- -
ilution
D;‘a::ltor P 25 / 20 / 2C /
Blank B I N
i N
e j N
Averages A
ot A .7 75 L 7.2 ¥s
. : 5 } 5’- S’ 2. 2
Titrant A s 3 <.C 5. 7 .
. , o
Averages 5.3 5.5 < 21 ¥ a
)
460 + T 2
—— >
Ssample a
vol. v |
7 ||
-» | ll
A-B
< 4 X d
5.5 0% 4p 5515 ¥ Conhein 'mﬂri S ze 597
_emmmuenrn ) | o I | o T o
s02 = V(P+p) 5 X €Y )
5.3y (-0 25y 553 - e = -
502 - ‘ )(( ).)(( ))( )24 $02 §02 f,f'i,
P " el
: _ (/> e Ye e )24 _L ey e )24
co2 = |64,5 | so3 =] <7 $03 ERYE S03 = T
( 2 ¢ 1 )24 503 = 2.5% 503 = 3
so2 @ 3% 02 = /W72 so2 @ 31 02 = //95 s02 @ 3% 02 = Y E
03 @ 3% 02 = L/ S03 @ 3% 02 = A/ S03 @ 3% 02 = f{-‘f_/
ng @ 3% 02 = G I SOx @ 3% 02= ’75¢ ] sOx @ 3% 02=_275 81




Local  gile T

SOx DzTA SHEET
Date 6—30-*‘77 Probe Location & Probe Length 3 ‘ — N PR SrRcK
Unit # ] Fuel oo Load
Test Description:
Test | Box | Sample Meter I Meter Meter {[(p)Baro. Purge
No. No. Time Temp .(7) (f)Press .1 Reading| Press. Port Time 02 &
WA | 3 332 | 4% —o- loe@ | L .| rvw /3. s/ ~
13:47 | 64 /.20 { 1§: 1) >
g 13 é ) :
14. 34 3 \ /. 260 1457 rg
he I 1500 | b2 / 2.0%0 } i /S 25 B
1528 b2 /. 26® \ /5.50
Test # /64 Test #_ /68 Test #__/6¢C
S02 So3 SOx S02 S03 SOx 502 S03 SOx
Normality N |[,o/08 - =y
Dilution
Factor F 20 ! 2° l _Z2° /
Blank B p—
Averages
i1 7.9 02 yxd /4.3 | 2.2
gitr:rflt A & 42 143
/-8 /. 2— 4.2
Averages /.8 7-9 " /.2 /€ /4.3 2.2
460 + T s2d | — §23 522
S 1l '
e v [l2® | — /.200 /. 200 1=
P+p 29.16 |—> 21.26 7 29.26 T—>
A-B ns .1 "0z x4 4.3 | 2.2
- {A-B) (N) (F) (460+T) (24) e e )t )24 _ YU oy 24
502 V(P+p) s02 () S0z = Y
L0 ) )24 s02 = : $02 = 5
o+ L)
1/3
e 24 C XC 0 Yy 24
= = 3 = =
s02 so3 = [ &% ]| so () s03 ()
(000 ¢ )24 B
s03 = T s03 = S03 = L o4
so2 @ 3% 02 = 1%1i} s02 @ 32 02 = '3y so2 @ 3% 02-= _ [LP, *
sSO3 @ 3% 02 = i S03 @ 3% 02 = [ S03 @ 3% 02 = i7
sox @ 3t 02 = 73 SOx @ 3% 02 =  7i3}. SOx @ 3% 02 = __[A1"

/l.lﬁ.fﬁ L AW

v, ¥ il

TITRATED BY



SECTION 4.0
PARTICLE SIZE DISTRIBUTION

4,1 BRINK

4,2 SASS

83

84
90



KVB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. (> LOAD 2o, 000 “B /up
), &
TEST SITE T % 0, 2.8 %
4. :
TEST DATE 6-19-19 FUEL Olheo
SAMPLE LOCATION _ BILR onr~ SPECIAL CONDITIONS M W
7
GAS VELOCITY DETERMINATION
PITOT TUBE AP , b5 BAROMETRIC PRESS in.Hg, Ppa, 29, 7
GAS TEMP. °R, Ts 480 4U9 GAS STATIC PRESS in.H0 - /7 s 0
PITOT CORRECTION FACTOR, Cp «§P GAS STATIC PRESS in.Hg abs,Ps 27.74)

Ts AP

)

Ps MWs

%

Vs 85.48 Cp

MOLECULAR WT. FLUE GAS, MWg

_A.4

ft/sec

bl- 45

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn

259

NOZZLE AREA ft2, An

[ 902 X(o~3

An = 7w(Dn/24)2

Q8 = Vs An 60 = o O7¢ ft3/min at nozzle
Qc = Qs ES—W—S) ¢ = aS'L £t3/min corrected t 1i i ;
(1. 3T = - © calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE J‘. s~ in. H,0
OPERATING VACUUM (corrected for static pressure of duct) /K. y in. HZO

ISOKINETICS DETERMINATION

$H,0 = é. o %

SAMPLE METER METER
TIME (6) |READING (Vm)] TEMP (Tm)
INITIAL o0 —1+—7 82 1 = 1:667 Ts Vm Ppay = N
N - $Hp0
FINAL RIE B R o 6 T™m Vs Ps An(l-ﬁ%)
A

#15900



TEST No.

KvB

BRINK CASCADE IMPACTOR LAB WORKSHEET

/2

TEST DATE

¢-19-79

TEST DESCRIPTION

LOCATION

ENGINEER

| Sife T — mpeur Y

z
ser =/ ] PRE TEST WEIGHTS (GRAMS)
- i FINAL
PLATE NO. CYCLONE 1 2 3 4 5 FILTER
DA?E WT.
TARE WT. . /)36 | 3.8085) 3.0707 | 3. 9792 3. 7788 | 3. Fov4/ | . o378
37 | 3. 5085|3.0927 | 2. 779/ |3.7788 | 3. 7o057| . 0380
AVERAGE /136 |2.5088|3.0907| 3.979/| 3.7788|3.924 | - 0379
POST TEST WEIGHTS (GRAMS)
DATE WT.
GROSS WT. . 1266 | 2.57/06 | 3. 0922 |2 7803 | 3. 7799 3. F2/3| .038°
/268 |3.5/07]|3.0722|3.9805| 3,7717F| 3. Fo/2-| - 0383
—— |3.57057|3. 092/ |3 730571 3. 7776 | 3.90r2.| 038/
AVERAGE J267 |3.57/06 |2.0922| 3. 98044 \3.77F9|3.72/2 |- 0382
NET TEST RESULTS (MILLIGRAMS)
NET WT. h. ©/3] p.oo2/ Io.oor.f»' p.00/3 lo.00/] b 0008 |5 6303
PERCENT - fod 7.4 64 5.4 4,0 15
TOTAL NET WEIGHT 20 2 mgm

85

#15900




BRINK CASCADE IMPACTOR DATA REDUCTION

KvB

TEST NO. /S LOAD _ 20,00¢ “"Air
TEST SITE By L0, 78 %
TEST DATE é6-19-79 FUEL Ok
SAMPLE LOCATION BLE-ovT SPECIAL CONDITIONS &S fiered
Pp - Density of particles 2.5 g/cm3 Vm - Dry gas volume SCF
U - Viacosity of flue gas 2.9 K’O'Jpoise Mn - Total particulate mass mgm
MAs - Molecular wt. flue gas ﬁ.ol/ g/g mole Cn - Total concentration ains
SCF
API - Pressure drop across impactor 45-5’ inH20 I - Percent isokinetics Y
Ps - Absolute stack pressure 2974 in.Hg Vs ~ Gas velocity ft/sec.
Ts - Absolute stack temperature 94p °R Dn - Nozzle diameter in.
Qs - Actual flow rate at stack conditions 0.070 ft3/min
Stage Number CYCLONE 1 2 3 4 5 FINAL
FILTER
Dj - Jet Diameter, cm 0.2490 o1115” | 0.13% 0. 0946 0.073¢
Fj - Press. factor, n.d. 0.02/0 ©.0273 0 %35 | o.0%3 03177
Dg - Stokes diameter, um 245 /70 43 255" &32
D, = Aerodynamic
Ao diameter, im 478 2 %0 l. 9o »97 0.60
Dp B Aerodynamic impac- 48 00
t tion diameteyr, um 4 5 Z09 116 60.1%7
¥n - Particulate mass, mgm /31 2.1 5 /3 Y. 0.8 o3
S - Percent of Total 44 104 14 4 sS4 4o L5
Cumulative percent 351 247 n3 /09 £S5 l5 o
Cn - Concentration,
grains/SCF
Cumulative concen-~
tration, graing/SCF

#15900




KvB

BRINK CASCADE IMPACTOR DATA SHEET

TEST NO. (> LOAD 16’,000 1B/yp

TEST SITE I s0, 3%

TEST DATE | &-19-79 FUEL oW/ o

SAMPLE LOCATION STAK SPECIAL CONDITIONS _ Simuld@uesus Briak

GAS VELOCITY DETERMINATION

pITOT TUBE AP 1 BAROMETRIC PRESS in.Hg, Ppay 29. 87
GAS TEMP. °R, Ts 3Ys— GAS STATIC PRESS in. Hy0
PITOT CORRECTION FACTOR, Cp &6 GAS STATIC PRESS in.Hg abs,Ps -_
MOLECULAR WT. FLUE GAS, MWs z14
Ts AP, » y %
ve = BTdBCcp 01 = 24,0 £t /sec

IMPACTOR FLOW RATE DETERMINATION

NOZZLE DIAMETER inches, Dn ,o7L >
NOZZLE AREA ft2, An 2.749 x1° An = 7(Dn/24)2
on = Vvs An 60 = .0‘47 ft3/min at nozzle
oc = 0 (_1;_5.%2_) % = 43 £t3/min corrected to calibration conditions
PRESSURE DROP ACROSS IMPACTOR FROM CALIBRATION CURVE 9.©:n. H,0
corrected for static pressure of & L2 i
OPERATING VACUUM ( p uct) 7 in. H20
ISOKINETICS DETERMINATION
SAMPLE METER "METER $10 = é.© ¥
TIME (O) |READING (Vm)] TEMP (Tm)
INITIAL 2. OVO 86 1 = 1.667 Ts Vm Ppay - x
— 7 $H20
FINAL 4,5-‘0 /. 27( 67 . ® Tm Vs Ps an(l- 100)
A

#15900



TEST No.

KVB

BRINK CASCADE IMPACTOR LAB WORKSHEET

/3

TEST DATE

l-

/919

TEST DESCRIPTION

LOCATION

Ste T — meew 4

ENGINEER

ser¥2 PRE TEST WEIGHTS (GRAMS)
PLATE NO. CYCLONE 1 2 3 4 5 ;III?ELR

DATE WT.

TARE WT. | 1 \ / FAr Bt BN IA I I A [ D Ior e 030
2 |\ (3424 |5.279 |3.4966 |3 4639\ 5. 30s2 | . 0578
3 A 3.4/28 | 3.27/0 | 3.-4766 |3.4/639|3.30/2| . 0277

\

o | /X

AVERAGE / 3. 426 |3.2709| 3.4946|3.4639| 3.3042| . ca377

POST TEST WEIGHTS {(GRAMS)

DATE WT.

GROSS WT. | 1 \ 7 3. 4/32 3‘27,7 3.4978 3. </650|3. 30/7| .032/
2 \/ 3.4132| 3. 27/ 3. 4/97°|3. 4649 3. 3cz°|. 058
3 /\ 3. 4/3] |3.2720 3. 4972|3. /65/|3.202/| . 0z382
7\ = [— — | —

AVERAGE / 34132 |3.27/T|3.497] |3. 4650| 3. 3020 | .03€/

NET TEST RESULTS (MILLIGRAMS)
NET WT. ——— |0.9006 |0, ®/0 |0 02065 | ©. 6D/ | 6. c208 |4 o004/
PERCENT — 13,6 22.7 4 2500 4.2 9
TOTAL NET WEIGHT 44 mgm
88
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KvB

BRINK CASCADE IMPACTOR DATA REDUCTION

TEST NO. /3 LOAD 76,000 ““fe
TEST SITE T % 0, 2964
TEST DATE €-14-79 FUEL  Ohie Conl
SAMPLE LOCATION SThk SPECIAL CONDITIONS _ AS fexuy—f
pp - Density of particles 245 g/cm3 Vm - Dry gas volume SCF
W - Viscosity of flue gas 232v /3 poise Mn - Total particulate mass mgm
MWs - Molecular wt. flue gas 29094 g/g mole Cn - Total concentration grains
. SCF
API - Pressure drop across impactor %.¢ inH20 I - Percent isokinetics %
pPs - Absolute stack pressure ____‘?‘7'97 in. Hg Vs - Gas velocity ft/sec.
Ts - Absolute stack temperature ®o5 °R Dn - Nozzle diameter in
QOs - Actual flow rate at stack conditions o.cd7 £t3/min
Stage Number CYCLONE 1 2 3 4 5 FINAL
FILTER
Dj - Jet Diameter, cm O 249¢ 0.171% 8.139 0.094¢ 2013
Fj - Press. factor, n.d. & 0210 0.0 273 00395 | o.09c3 02279
Ds z; Stokes diameter, um 144 204 3¢ ey 43
D, — Aerodynamic
B0 diameter, um 5.6c 331 2.2t /2o 017
DaL % Aerodynamic impac- 57 o
tion diameter, um 575 3d¢ Rl 138 c912
Mn - Particulate mass, mgm o 0.6 /.0 0.5 1 og o
% - Percent of Total © /3.6 223 i 4 P /8.2 P
Cumulative percent jeee &y 637 523 273 7 e
cn - Concentration,
grains/SCF
Cumulative concen-
tration, graing/SCF

#15900




Test 15

10u

3u

1u
Filters

Total

Test 16 10u
3u
1y

Filter
Total

SITE J

SASS GRAVIMETRICS

0.4739
0.1265
0.1979
0.6897
0.4249
1.9129

0.2905
None

0.2358
0.9975
1.5238

90

24.77

6.61
10.35
58.27

100.00

19.06

15.47
©5.46
99.99

A Research-Cottrell Company

% Passing

75.23

68.62

58.27
0

80.94
80.94
65.47
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F-462 a
P,
COMMERCIAL TESTING & ENGINEERING CO. %
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 . AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDEN € TO.
16130 VAN DRUNEN RD.. SOUTH HOLLANDE N ol
OFFICE TEL. (312) 264-1173
P ks June 28, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
by KVB
t'ind of sample Coal Test No. 1
.aported 1o us Sample: Ohio Coal
Test Site: J
Sample taken at -
Sample taken by KVB
Date sampled ————
Date received 6/23/79
Analysis reportno. 71-34526
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 2.89 XXXXX
% Ash 6.31 6.50
% Volatile 37.43 38.54
% Fixed Carbon 53. 37 5‘. 96
T00.00 T100.00
Btu/Ib. 13572 13976
% Sulfur 1.06 1009
FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initia! Deformation XXXX °F XAXX °F
Softening (H=W) xxxx °F xxxx °F H - Cone Height
Softening (H=%2W) xxxx °F xxxx °F W - Conew.din
Fluid ..xxx °F xxxx °F

Original C. Watermarked
"é?,? vxrvonuction R. A. HOUSER, Manager, Midwest Division

$0. HOLLAND, iL » BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV » CLEVELAND, OM » DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDOLESBORO, KY « MOBILE, AL * NEW OALEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, 8.C.CAN.

RAH/ br



F-462

‘0@

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

AREA CODE 312 726-8434

KVB

A Research-Cottrell Company
6176 Olson Memorial Highway
Minneapolis, MN 55422

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

June 28, 1979

Sample identification

by KVB
Kind of sample Coal Test No. 2
reported to us Sample: Ohio Coal
Test Site: J
Sample taken at —-———
Sample taken by KVB
Date sampled ———
Date received 6/23/79
Analysis report no. 71-34530
PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 3.12 XXXXX

% Ash 7.06 7.29

% Volatile 37.62 38.83

% Fixed Carbon 52.20 53.88

100.00 100.00

Btu/Ib. 13405 13837

% Sulfur 1.52 1.57

FUSION TEMPERATURE OF ASH
Reducing Oxidizing
Initial Deformation xxxx °F xxxx °F
Softening (H=W) Xxxx °F xxxx °F H - - Cone Height
Softening (H="W) xxxx °F xxxx °F W .- Cone Width
Fluid xxxx °F xxxx °F

Original Copy Watermarked
For Your Protection

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

33

Charter Member

SO. HOLLAND, IL « BILLINGS. MT « BIRMINGHAM, AL « CHARLESTON, WV » CLARKSBURG, WV * CLLEVELAND, OH » DENVER, CO « GOLDEN, CO

HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW

RAH/ br

ORLEANS. LA « NORFOLK, VA ¢ PIKEVILLE, KY « VANCOUVER, B.C. CAN.



F-462

v
COMMERCIAL TESTING & ENGINEERING CO. {

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c EI OFFICE TEL. (312) 264-1173

SINCE 1908

P kvs, INC. July 17, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422

Sample identification
by KVB, Inc,

Kind of sample = Ohio Coal Test No. 5
reported to us
Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/12/79

Date received 7/12/79

Analysis report no. 71— 35626

PROXIMATE ANALYSIS

As Recsived Dry Basis

% Moisture 4.44 XAXXX

% Ash 10.22 10.69

% Volatile 37.19 38.92

% Fixed Carbon 48.15 50.39
100.00 100.00

Btu/Ib. 12570 13154

% Sulfur 2.18 2.28

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation xxx °F xxx F
Softening (H=W) xxx F XXX °F H = Cone Height
Softening (H=12W) xxx °F xxx °F W = Cone width
Fluid xxx °F xxx °F

Respectfully submitted, .
COMMERGIAL TESTING & ENGINEERING CAY

N
e

Original Copy Watermarked 94 ¢
’ Charter Wmln.r

For Your Protection R. AT HOUSER, Manager, Midwest Divislon

$0. HOLLAND, IL * BILLINGS, MT + BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV = CLEVELAND. OH * DENVER, CO » GOLDEN. CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE. KY - VANCOUVER, 8.C. CAN.

RAH/dh



F-462 {
Ji

!
COMMERCIAL TESTING & ENGINEERING CO. /{

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 3t2 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c k OFFICE TEL. (312) 264-1173

SINCE 1308

KVB, INC. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identification

bY KVB, Inc.

Kind of sample Kentucky Coal Test No. 6
reported to us

Sample taken 8t pegt site J
Sample taken by  gyp,  1Inc.
Date sampled ¢ /13 /79

Date received 7/12/79

Analysis report no. 71- 35632

PROXIMATE ANALYSIS

% Moisture 2.02 XXXXX

. %A§h 4,18 4,27

. % Volatile 40.58 41.42

% Fixed Carbon 53.22 54,31
100.00 100.00

. Btu/Ib. 13966 14254

% Sulfur 1.30 1.33

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
- . o R
Initial Qeformatu:vn XK oF XXX OF
Softening (H=W) XXX F XXX F H - Cone Height
Softening (H=Y2W) XXX °F XXX of W - Cone Width
i -]
Fluid KRX F XXX of

Respectfuily submitted,
COMMERCIAL TING & E)GINEERING CO.

igi Watermarked
Original oy atection R. A. HOUSER, Manager, Midwest Divislon

Charter Member
SO. HOLLAND, IL + BILLINGS, MT = BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO » GOLDEN, CO

HENDERSON, KY + MIDDLESBORO, KY + MOBILE, AL « NEW ORLEANS, LA * NORFOLK. VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.

RAH/dh



F-462 ’ ‘ ‘))J ‘
COMMERCIAL TESTING & ENGINEERING CO. /%

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 728-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
E OFFICE TEL. (312) 264-1173

3INCE 1908

P xve, 1nc. |  July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identification

by KVB, 1Inc.
Kind of sample Ohio Coal Test No. 7 -
reported to us
Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/14/79
Date received 7/12/79

Analysis report no. 71- 35630

PROXIMATE ANALYSIS

As Received Dry Basis

% Molisture 2.93 XXXXX

% A_sh 7.11 7.32

% Volatile 38.89 : 40.06

% Fixed Carbon 51.07 52.62
100.00 100.00

Btu/1b. 13373 13777

% Sulfur 1.68 1.73

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation XXX °F XX oF
Softening (H=W) XXX °F XXX °F H = Cone Halght
Softening (H= 12 W) xxx °F xxx °F W = Cone Width
Fluid X °F XXX °F

Respectfully submitted,
COMMERCIAI STING & ENGINEERING CO.

Original Copy Watermarked
e Y Y orotaction R. A HOUSER, Manager, Midwest Divislon

$0. HOLLAND, tL ¢+ BILLINGS, MT ¢+ BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY + MIDDLESBORO, KY  MOBILE, AL - NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY * VANCOUVER, B.C. CAN.

RAH/dh



F-462

oM
COMMERCIAL TESTING & ENGINEERING CO. {

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, iL 60473
k OFFICE TEL. (312) 264-1173

SINCE 1308

} KVB, INC July 17, 1979
I b4 .
6176 Olson Memorial Highway
Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Kentucky Coal Test No. 8
reported to us

Sample taken at Test site J
Sample taken by RVB, Inc.
Date sampled 5/1 5/79

Date received 7/12/79

Analysis report no. 71— 35628

PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 1.94 XXXXX

% Ash 5.31 5.42

% Volatile 40.35 41.15

% Fixed Carbon 52.40 53.43
100.00 100.00

Btu/1b. 13995 14272

% Sultur 1.40 1.43

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation xxx °F XXX °F
Softening (H=W) xxx °F xxXx °F - cons g
Softening (H :VZW) XXX °F XXx °F W - Cone Width
Fluid xxx °F XXx °F

Respectfully submitted, TR
COMMERCIAL TESTING & ENGINEERING CO. S TR

Original Copy Watermarked m
For Your Protection

R. A"HOUSER, Manager, Midwest Division
Charter Member
SO. HOLLAND, IL * BILLINGS, MT * 8iRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CLEVELAND, OH « DENVER, CO * GOLDEN, CO
HENDERSON, KY « MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA « NORFOLK, VA « PIKEVILLE, KY « VANCOUVER, B.C. CAN.
RAH/dh



F-462

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

KVB, INC.

LIk

6176 Olson Memorial Highway

Minneapolis, MN 55422

Kind of sample Kentucky Coal
reported to us

Sample taken at Test site J
Sampie taken by KVB, Inc.
Date sampled 6/16/79

Date received  7/12/79

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

July 17, 1979

Sampte identificaticn
by KVB, Inc.

Test No. 9

.
¥
J’/l

/

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu/Ib.
% Sullur

initial Deformation
Softening (H=W)
Softening (H=Y2W)
Fluid

Original Copy Waxern_nlrked
For Your Protection

RAH/dh

Analysis report no.. 71~ 35629

PROXIMATE ANALYSIS

2.91
11.76
35.85
49.48

100.00

12511
2.57

As Received

Dry Basis

XXKXX
12.11
36.92
50.97
100.00

12886
2.65

FUSION TEMPERATURE OF ASH

Reducing

XXX
XXX
XXX
XXX

°F
°F
°F
°F

98

$0. HOLLAND, L * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV « CL.EVELAND, OH » DENVER, CO « GOLDEN, CO

Oxidizing

xxx °F

XXX °F ‘: - gone Height
XXX °F - one Width
xxx °F

Respectfully submitted,

R. A HO

ER, Manager, Midwest Divislon

Charter Member

HENDERSON, KY + MIDDLESBORO, KY - MOBILE, AL - NEW ORLEANS, LA » NORFOLK, VA » PIKEVILLE, KY + VANCOUVER, B.C. CAN.




F-462 . i,ﬂ )
4

COMMERCIAL TESTING & ENGINEERING CO. J

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, iL 60473
k OFFICE TEL. (312) 264-1173

SINCE 1908

P xvs, 1nc. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Ohio Coal Test No. 13
reported to us

Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/19/79

Date received 7/12/79

Analysis report no. 71—~ 356 31

PROXIMATE ANALYSIS

As Received Ory Basis

% Moisture 4,85 XXXXX

% Ash 8.23 8.65

% Volatile 36.71 38.58

% Fixed Carbon 50.21 52.77
106.00 100.00

Btu/Ib. 12810 13463

% Suifur l1.64 1.72

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
Initial Deformation xxx °F xxx °F
Softening (H=W) XXX oF XXX of M~ Cons Height
Softening {H=%W) XXX °F XXX °F W = Cone Width
Fluid XXX °F XXX °f

Respectfully submitted,
COMMERCIAL LESTING & ENGINEERING CO.

iginat Watermarked
Ong’;r;ar YC::"VPW‘““O“ R. A. HOUSER, Manager, Midwest Divislon

Charter Member

$O. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON. WV « CLARKSBURG, WV + CLEVELAND, OH * DENVER,CO * GOLDEN, CO
HENDERSON, KY * MIDDLESBORO, KY * MOBILE, AL » NEW ORLEANS, LA » NORFOLK, VA + PIKEVILLE, KY » VANCOUVER, 8.C. CAN.

RAH/dh



F-462

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601

AREA CODE 312 726-8434

3

P «xv, Inc.

PLEASE ADDRESS ALL CORRESPONDENCE TO:

Lk

SINCE 1908

July 17, 1979

6176 Olson Memorial Highway

Minneapolis, MN 55422

Kind of sample = Ohio Coal
reported to us
Sample taken at Test site J

Sample taken by KVB, Inc.

Sample identification
by KVB, Inc.

Test No. 14

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60475
OFFICE TEL. (312) 264-1173

Date sampled 6/20/79
Date received 7/12/79
Analysis report no. 71- 35625
PROXIMATE ANALYSIS
As Received Dry Basis
% Moisture 3.18 XXXXX
% Ash 8.23 8.50
% Volatile 38.91 . 40.19
% Fixed Carbon 49.68 51.31
100.00 100.00
Btu/lb. 13101 13531
% Suifur 1.82 1.88

Initial Deformation
Softening (H=W)
Softening (H= %2W)
Fluid

Original Copy Watermarked
For Your Protection

FUSION TEMPERATURE OF ASH

Reducing Oxidizing
xxx °F xxx °F
xxx °F xxx °F
H = Cone Height
XXX °F XXX °F W = Cone Width
..k °F XX °F
. X

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO,

R. A S anager, Midwest Division

SO. HOLLAND, 1L * BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV ¢ CLARKSBURG, WV « CLEVELAND, O « DENVER, CO * GOLDEN, CO
HENDERSON, KY s+ MIDDLESBORO, KY « MOBILE, AL * NEWORLEANS, LA + NORFOLK, VA » PIKEVILLE, KY » VANCOUVER, B.C. CAN.

RAH/dh




3

F-464 \Q}j
COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 -« AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

: 16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
E OFFICE TEL. (312) 264-1173

SINCE 1908

’ KVB July 25, 1979
A Research-Cottrell Co.

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification

by KVB
Kind of sample Kent. Coal Test #15
reported to us Test Site: J
Sample taken at It
Sample taken by KVB
Date sampled 6/28/79
Date received 7/12/79
Analysis report no. 71-35627
PROXIMATE ANALYSIS
As Received Dry Basis
SMOiStUreeevecesesonees 2.09 XXXXX
%Ash.l.l......"..'ic.. 5.02 5.13
%volatile..l.....'..'l. 39.58 40.42
%Fixed Carbon.......... 53.31 54.45
100.00 100.00
Btu/lbll..l.......‘l‘. 13954 14252
%Sulfur.l..l...‘...l... 1003 1.05
SULFUR FORMS tWeight
As Received Dry Basis
$Pyritic Sulfur........ 0.26 0.27
$Sulfate Sulfur........ 0.02 0.02
%0rganic Sulfur(dif)... 0.75 0.76

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Qriginal Copy Watermarked

For Your Protection R. A , Manager, Midwest Division

Charter Member

SO. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL * CHARLESTON, WV * CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO * GOLDEN, CO
RAH/br HENDERSON, KY « MIDDLESBORO, KY » MOBILE, AL + NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE. KY « VANCOUVER, B.C. CAN.



F-464

b
COMMERCIAL TESTING & ENGINEERING CO. ’Z\\/

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801

AREA CODE 312 726-8434 ¥

’ KVB

A Research-Cottrell Co.

" 6176 Olson Memorial Highway

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

LIk

SINCE 1908

July 21, 1979

Sample identificaticn

Minneapolis, MN 55422 b
Y kvB
Kind of sample Coal Sample: Ohio coal
reported to us Test No. 16
Sample taken at ——— Test site: J
Sample taken by KVB
Date sampled 6/30/79
Date received 7/12/79
Analysis report no.. 71-35633
PROXIMATE ANALYSIS
As Received Dry Basis
tMoisture 3.73 XXXXX
$Ash 7.77 8.07
gVolatile 38.06 39.53
$Fixed carbon 50.44 52.40
100,00 100.00
Btu/1b. 12990 13493
$Sulfur 2.02 2.10
$Pyritic sulfur 1.39 1.44
$Sulfate sulfur 0.10 0.11
t0rganic sulfur 0.53 0.55

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

102

Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest Divislon

Charter Member

SO. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL «+ CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH » DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDOLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA + PIKEVILLE, KY « VANCOUVER, B.C. CAN.

RAH/br



F.-467 A

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 19308

’ KVB July 25, 1979
A Research—Cottrell Co.

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
Kind of sample by  kvB
reported to us Ohio Coal
Sample taken at  —e——m Test No.: Camposite
Test Site: J

Sample taken by  KVB

Date sampled —

Date received 7/12/79

It
Analysis report no.  71.35635 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 3.05 XXXXX Moisture 3.05 XXXXX
e Ash 705 7.27 Carbon 74,74 77.09
% Volatile 37.93 39.12 Hydrogen 5.13 5.29
% Fixed Carbon 51.97 53.61 : Nitrogen 1.66 1.71
o, 100-00 100.00 ' Chlorine 0.19 0.20
w/ib. 13368 13789 Sutfur 1.75 1.80
% Sulfur Ash
1.75 1.80 " 7.05 7.27
% Alk. as Nas0  yono 0.12 Oxygen (diff) 6.43 6.64
SULFUR FORMS MINERAL ANALYSIS OF ASH m%%eight I&gghﬂgasis
% Pyritic Sulfur Silica, SiO,
% Sulfate Sulfur g'gg %)'8(5) Alumina, Al,O, 32'48
% Organic Sulfur 0:73 0'75 Titania, TiO, 1.39
WATER SOLUBLE ALKALIES Ferric oxide, Fe,0,
% NasO = . _— Lime, CaO 22.09
% K,0 = XXKXX o Magnesia, MgO 2.11
Potassium oxide, K,O 0.83
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,0 ](')’g]s‘
Initial Deformation °F °F .
2100
H 15 Gone Heignt Softening (H=W) ~ Zoc  °F LI oF Sulfur trioxide, SO, L.43
W s Cone Width Softening (H="2W) 2400 °F XXXXX °F Phos. pentoxide, P,0; 0.40
Fluid 2535 °F XXXXX ° Undetermined 0' 3g%
o EQUILIBRIUM MOISTURE = 2.94 _m
HARDGROVE GRINDABILITY INDEX = 3 SILICA VALUE = 62.9(2)
FREE SWELLING INDEX = 4 BASE: ACID RATIO ¢
*These ignited basis results were used Taso Temperature =
to calculate undetermined value above .
gStrontium oxide, SYO seseveesscsssses 0.00 Respectfully submitted,

COMMERCIAL

. STING & ENGINEERING CO.
%%rimnoxl&, Bao LA RN R NN NENNENNEENRNESSN) 0'08 X

sManganese oxide, Mn30; «cveeveeceess. 0.05

Original Copy Watermarked 103

For Your Protection

R. A. AOUSER, Manager, Midwest Divislon

$O. HOLLAND, IL * BILLINGS, MT » BIRMINGHAM, AL + CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OH + DENVER, CO » GOLDEN, CO
HENDERSON, KY * MIDDLESBOR(, KY « MOBILE. AL « NEW ORLEANS, LA + NORFOLK, VA » PIKEVILLE, KY « VANCOUVER, B.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO. A"
GENERAL OFFICES; 228 NORTH LA SALLE STREET, CHICAGO, ILLINOQIS 680601 - AREA CODE 2312 726-8434 ]
PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 80473
OFFICE TEL. (312) 264-1173
P «xwm July 26, 1979
A Research-Cottrell Co.
6176 Olson Memorial Highway
Minneapolis, MN 55422 Sample identification
Kind of sample by KVB
reported to us  Coal
Sample taken at ~—— dest No. Composite
Sample: Kent Coal
Sample taken by KVB Test Site: J

Date sampled = =——-

Date received 7/12/79

Analysis report no. 71-35634 % Weight
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis
% Moisture 1.96 XXXXX Moisture 1.96 XXXXX
% Ash 6.14 6.26 Carbon 76.77 78.31
% Volatile 39.08 39.86 Hydrogen 5.09 5.19
% Fixed Carbon 52.82 53.88 Nitrogen 1.23 1.25
100.00 100.00 Chlorine 0.13 0.13
Btu/1b. 13624 13897 Sulfur 1.43 1.46
% Sulfur 1.43 1.46 Ash 6.14 6.26
% Alk. as Na,O XXXXX 0.12 Oxygen (diff) 7.25 7.40
100.00 100.00
SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight Ignited Basis
% Pyritic Sultur 0.68 0.69 Silica, 8i0, 44.08
% Sulfate Sulfur 0.02 0.02 Alumina, Al,O, 26.46
% Organic Sulfur 0.73 0.75 Titania, TiQ, 1.51
WATER SOLUBLE ALKALIES Ferric oxide, Fe,O, 17.80
% Na,0 = AXKKX XXXXX Lime, CaO 2.28
% K,0 = XXXXX RAXKX Magnesia, MgO 0.78
Potassium oxide, K,0 1.78
FUSION TEMPERATURE OF ASH Reducing Oxidizing Sodium oxide, Na,O 0.80
Initial Deformation 2205 °F °F '
H s Cene Heigit Softening (H=W) 2335 °F °F Sulfur trioxide, SO, 1.85
W is Cone Width Softening (H=12W) 2465 °F °F Phos. pentoxide, P,0O; 0.31
Fluid 2580 °F °F Undetermined 1.89
% EQUILIBRIUM MOISTURE = 2,07 100.00
HARDGROVE GRINDABILITY INDEX = 49 SILICA VALUE = 67.88
FREE SWELLING INDEX = 6 BASE: ACID RATIO

*These ignited basis results were us .

to calculate undetermined value above

$Strontium oxide, SO seseessccssssess 0.14

%Bariu]ﬂ oxi‘b, BaO esevessesvssessense 0-30

%Marganese Oxide, 0 *¢0c0e0esrsssnss 0-02
Fouling index...ecsee.. 0.26

Origina! Copy watermarked Sl@ging index. esescses 0!48 104R A 40

Far Your Protectron

Tq50 T@mMperature =

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
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HENDERSON, KY ¢« MIDDLESBORO, KY « MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA » PIKEVILLE, KY « VANCOUVER, 8.C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 728-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOULAND, IL 60473
‘ k OFFICE TEL. {312) 264-1173
P  «xvB June 28, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
by KVB
Kind of sampie Ash Test No. 1
reported to us Sample: Bottom Ash
Site: J
Sample taken at ————
Sample taken by KVB
Date sampled ———
Date received 6/23/79

Analysis report no. 71-34527

Dry Basis
%Ashl..ll...l....ll.....l..l. 79.83

gCombustible.iveceessvocnccsns 20.17

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked 105

For Your Protection R.

anager, Midwest Divisio

SO. HOLLAND, tL * BILLINGS,MT * BIRMINGHAM, AL + CHARLESTON, WV « CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY » MIDDLESBORO, KY *MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA + PIKEVILLE, KY » VANCOUVER, B.C. CAN. '

Charter Member
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

i

P ks

A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422

LIk

SINCE 190A

PLEASE ADDRESS ALL CORRESPONDE :
16130 VAN DRUNEN RD., SOUTH HOLLAND, TE Eol?s
OFFICE TEL. (312) 264-1173

June 28, 1979

Sample identificaticn

by KVB
Kind of sample Ash Test No. 2
reported to us Sample: Bottom Ash
Site: J
Sample taken at -
Sample taken by KVB
Date sampled —_———
Date received 6/23/79
Analysis report no. 71-~34531
Dry Basis
%Ash.......lolctll.......l... 84.53
%Combustible................. 15.47
Respectfully submitted, S
COMMERCIALJESTING & ENGINEERING CO.
v N g\
3,

Original Copy Watermarked
For Your Protection

106.

R. A. HOUSER, Manager, Midwest Divislon

Charter Member

$0. HOLLAND, IL * BILLINGS, MT - BIRMINGHAM, AL * CHARLESTON, WV » CLARKSBURG, WV « CLEVELAND, OH « DENVER, CO » GOLDEN, CO

RAH/ br

HENDERSON, KY ¢« MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY * VANCOUVER, B.C. CAN.
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GENERAL OFFICES: 228 NORTH LA SALLE STREET., CHICAGO, ILLINOIS 60601 AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
‘: k OFFICE TEL. (312) 264-1173

SiNCE 108

P xve, 1. July 17, 1979
! I}
6176 Olson Memorial Highway
Minneapolis, MN 55422

E;mg,eaic'ieniig%at.ion
Kind of sample Bottom Ash Test No. 6
reported to us
Sample taken at Test site J
sample taken by KVB, Inc.
Date sampled 6/13/79

Date received 7/12/79

Analysis report no. 71— 35638

% Combustible, Ary basis .eeevessssces 20,26

Respectfully submitted,

iginal Watermarked ; :
Onoé"‘;: $§S,"prmecnon R. A. HOUSER, Manager, Midwest Division

Charter Member
$O. HOLLAND., IL » BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV * CLEVELAND, OH * DENVER. CO +» GOLDEN. CO
HENDERSON, KY » MIDDLESBORO, KY * MOBILE, AL * NEW ORLEANS. LA » NORFOLK, VA « PIKEVILLE, KY + VANCOUVER, B.C. CAN.

RAH/dh
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET. CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434
PLEASE ADDRESS ALL CORRESPONDENCE YO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1308
P «xve, nc. July 17, 1979

6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identification
by KVB, Inc.

Kind of sample = Bottom Ash Test No. 7
reported to us
Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/14/79

Date received 7/12/79

Analysis report n0. 71~ 35641

% Combustible, dry basis secececeseces 19.57

Respectiully submitted,
COMMERCIAL JESTING & ENGINEERING CO.

Original Copy Watermarked 108

For Your Protection R. AYTHOUSER, Manager, Midwes! Divislon <,
Charter Member
SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV » CLARKSBURG, WV + CLEVELAND, ON * DENVER, CO « GOLDEN, CO
HENDERSON, XY » MIDULESBORO, KY - MOBILE. AL + NEW ORLEANS, LA « NORFOLK, VA + PIKEVILLE, KY « VANCOUVER, B.C. CAN.

RAH/dh
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PLEASE ADDRESS ALL CORRESPONDENCE TO:

168130 VAN DRUNEN RD., SOUTH HOLLAND, L 60473
‘: h OFFICE TEL. (312) 264-1173

SINCE 1908

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

p kv, INC. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Bottom Ash Test No. 8
reported to us

sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/15/79

Date received 7/12/79

Analysis report no. 71- 35640

% Combustible, dry basis eececsscccesese 30.75

Respectfully submitted,
COMMERCIA STING & ENGINEERING CO.

iai C Watermarked 1 . .
Ol your Protection R. A. HOUSER, Manager, Midwest Division

SO. HOLLAND, IL + BILLINGS, MT + BIRMINGHAM, AL  CHARLESTON, WY « CLARKSBURG, WV * CLEVELAND. OH = DENVER, CO * GOLDEN, CO
/dh HENDERSON, KY * MIDDLESBORO, KY ¢ MOBILE, AL * NEW ORLEANS, LA * NORFOLK. VA + PIKEVILLE, KY « VANCOUVER, B.C. CAN.

Charter Member



F-464 '. .}:("

COMMERCIAL TESTING & ENGINEERING CO. b

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOQIS gusot - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORHESPONDENCEWTN"O:.

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c E OFFICE TEL. (312) 264-1173

SINCE 1908

KVB, INC. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identitication
by KVB, Inc.

Kind of sample Bottom Ash Test No. 9
reported to us

Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/16/79

Date received 7/12/79

Analysis report no. 71- 35637

% Combustible, dry basis ¢ccccovscecse 7.23

Respectfully submitted,

Original Copy Watermarked 110

For Your Protection R. A. HOUSER, Manager, Midwest Divislon ety
Charter Member
80. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV « CLARKSBURG, WV « CLEVELAND, OH « DENVER, CO * GOLDEN, CO
HENDERSEON, KY « MIDDLESBORO, KY » MOBILE, AL » NEW ORLEANS, LA * NORFOLK, VA « PIKEVILLE, KY » VANCOUVER, B.C. CAN.

RAH/dh
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COMMERCIAL TESTING & ENGINEERING CO. Y

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
c E OFFICE TEL. (312) 264-1173

SINCE 1908

P kvs, 1Ixc. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
by KVB, 1Inc.

Kind of sample Bottom Ash Test No. 13
reported to us

Sample taken at Test site J
Sampie taken by KVB, Inc.
Date sampled  6/19/79

Date received 7/12/79

Analysis report no. 71- 35639

$ Combustible, dry basis .veevesacce.. 18.58

Respectfully submitted,
COMMERCIAL INEERING CO.

;ainal Copy Watermarked 111 . .
Ong'l:r:’ar Your Protection R. A. HOUSER, Manager, Midwest Division

Charter Membaer

$0. HOLLAND, IL * BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV + CLAAKSBURG, WV * CLEVELAND, OM * DENVER, CO - GOLDEN, CO
HENDERSON, (Y + MIDDLESBORO, KY * MOBILE, AL » NEWORLEANS, LA s NORFOLK, VA + PIKEVILLE, KY « VANCOUVER,  BC.CAN.

RAH/dh



Face Up (’

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1808

KVB, INC. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422
Sample identification

bYRVB, Inc.
Kind of sample Bottom Ash Test No. 14
reported to us
Sample taken &t Tegt site J
Sample taken by KVB, Inc.
Date sampled 6/20/79
Date received 7/12/79

Analysis report no.71_ 35636

% Combustible, dry basis ..ccceeveeees 30.93

Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.

112

$SO. HOLLAND, (L * BILLINGS, MT * BIRMINGHAM, AL * CHARLESTON, WV + CLARKSBURG, WV + CLEVELAND, OH + DENVER, CO * GOLDEN, CO
HENDERSON, KY * MIDOLESBORO, KY * MOBILE, AL * NEW ORLEANS, LA * NORFOLK, VA * PIKEVILLE, KY » VANCOUVER, B.C. CAN.

Original Copy Watermarked
For Your Protection

R. A. HOUSER, Manager, Midwest Division

RAH/dh
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COMMERCIAL TESTING & ENGINEERING CO. )

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 680801 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:
16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
OFFICE TEL. (312) 264-1173

SINCE 1908

p xve, Inc. July 17, 1979
6176 Olson Memorial Highway

Minneapolis, MN 55422

Sample identification
by KVB, Inc.

Kind of sample Bottom Ash Test No. 15
reroried to us

Sample taken at  Test site J
Sample taken by KVB, Inc.
Date sampled 6/28/79

Date received 7/12/79

Analysis report no. 71- 35643

% Combustible, dry basis .eseeeeescees 24,09

% Sulfur, Adry basis cvevesecesvecccans 0.51

Respectfully submitted,
COMMERCIAL TING & ENGINEERING CO.

Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest Division

Charter Mémb;v

S$0. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL « CHARLESTON, WV » CLARKSBURG, WV * CLEVELAND, OH * DENVER, CO * GOLDEN, CO
RAH/dh HENDERSON, KY » MIDDL ESBORO, KY * MOBILE, AL s NEW ORLEANS, LA * NORFOLK, VA *PIKEVILLE, KY » VANCOUVER, B.C. CAN,



F-464 i},{’
jbt
COMMERCIAL TESTING & ENGINEERING CO. :
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60801 . AREA CODE 312 726-84234
PLEASE ADDRESS ALL CORR -
16130 VAN DRUNEN RD., SOUTH HEosLT_%%',ETE Eo:?a‘
OFFICE TEL. (312) 264-1173
P &ve, 1nc. July 17, 1979
6176 Olson Memorial Highway
Minneapolis, MN 55422
Sample identification
by KVB, Inc.
Kind of sample Bottom Ash Test No. 16

reported to us
Sample taken at Test site J
Sample taken by KVB, Inc.
Date sampled 6/30/79

Date recelved 7/12/79

Analysis report no. 71—~ 35642

$ Combustible, dry basis ...cccceveeee 18.97

%sulfur, dry basis DR A A I I A I A A ) 0.31

Respectfully submitted,
COMMERCIAJLTESTING & ENGINEERING CO.

© Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest Divislon

Charter M.n.b‘."

30. MOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL = CHARLESTON, WV * CLARKSBURG, WV + CLEVELAND, OH » DENVER, CO * GOLOEN, CO
HENDERSON, KY < MIDDLESBORO, KY » MOBILE, AL * NEW ORLEANS, LA * NORFOULK, VA < PIKEVILLE, KY « VANCOUVER, B.C. CAN.

RAH/dh
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COMMERCIAL TESTING & ENGINEERING CO. ./%\'

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60801 - AREA CODE 312 726-8434 |

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, IL 60473
‘: k OFFICE TEL. (312) 264-1173

SINCE 1908

P «xve June 28, 1979
A Research-Cottrell Company

6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
by KVB
Kind of sample Ash Test No. 1
reported to us Sample: Multclone Ash
Test Site: J
Sample taken at ————
Sample taken by KVB
Date sampled ————
Date received 6/23/79

Analysis report no. 731-34548

Dry Basis
%Ashl".....l...".'I.....C.. 70.14

%Combustible..-.-.--.-o.....c 29-86

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protection R

SER,

SO. HOLLAND, IL * BILLINGS, MT * BIRMINGHAM, AL » CHARLESTON, WV « CLARKSBURG, WV « CLEVELAND, OH * DENVER, CO * GOLDEN, CO
HENDERSON, KY « MIDDLESBORO. KY * MOBILE, AL * NEW ORLEANS, LA « NORFOLK VA » PIKEVILLE XY « VANCOUVER, B.C. CAN. '

anager, Midwest Divislo!

Charter Member

RAH/ br
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

PLEASE ADDRESS ALL CORRESPONDENCE TO:

16130 VAN DRUNEN RD., SOUTH HOLLAND, i 60472
OFFICE TEL. (312) 284-1173

S+NCE 1208

P kv June 28, 1979
A Research-Cottrell Company
6176 Olson Memorial Highway

Minneapolis, MN 55422 Sample identification
by KVB
-Kind ot sampie Ash Test No. 2
reported to us Sample: Multclone Ash
Site: J
Sample taken at -
Sample taken by KVB
Date sampled -
Date received 6/23/79

Analysis report no. 71-34532

Dry Basis
%Ash....0...‘.‘........00...' 87'91

%Combustiblet...0....0..0.-0' 12.09

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked

For Your Protection R. A. HOUSER, Manager, Midwest Division

$0. HOLLAND, IL * BILLINGS. MT * BIRMINGHAM, AL « CHARLESTON, WV » CLARKSBURG, WV * CLEVELAND, OH « DENVER, CO * GOLDEN, cO
HENDERSON, KY * MIDDLESBORO, KY » MOBILE, AL « NEW ORLEANS, LA * NORFOLK, VA « MIKEVILLE, KY « VANCOUVER, B.C. CAN.

RAH/ br



COMBUSTIBLES DATA SHEET

T SITE J
- Crucible Crucible & Sample %
Crucible} Sample Weight Sample Weight|Weight Post 750°C A weight| Combus-
Number Origin grams Post 110°C gms| grams grams grams tibles
L — T;ga; geis'o"' o\ 8325 p —{
~ v ¥ X 638  #gs™ 1.8326
AiG 9, 6889 | 9.e835° 7. 6325
2368 | /0,96 °, 7432
resr YL 15° g
/2.2372 0.9/2° . b .
26 |\@R™ 55T (0. 912 0¥ 2243414 -1
A\;Gg. 10 23 69 . | 7074 33 |
4131 66044 (e==p4"]
e !
4,32 L 6643 ! bo s 1
27 |pk™ Sl e il e A R
AVG.| 9. 4/32 7. 6643 9. 60 46
D L Y 7 g
MY_/°. . (2152 .
29 alk /0. 2773 p—— (.7} i 0 »
aG.| /o. 2773 | /. 593 M. 2[5
Esrfﬂ /9. 232«; /0. 535 /0. déod 9
/8. 232 /9, 5353 o dbo2
23 gu{“r /8. 2223 e ,,5"3' /. ) ‘ﬁ_ o~’74 2¢.7
ave.| - 232] | /0. S35 2 . 4603
.r@s"g: /0. 2272 /v.:ffg?qo g [-£2-3247
/6. 2273 /0. Z / O0.3746 &
27 |gRM 2T = 2617} 103745 1 o o3| 6.2
avG. | /9. 2073 /9 - 4677 | /0. 2746
24 | 9.2579 9. 4,55 66 ( 3
0 gﬂ\( 9. 252] 2.4157 [bzb 366 ol'lq 3o- |
4o ¢ ; 252/ — ‘ — o
AVG. . 2 2.4/ 56 7.36¢3 |
AVG.
AVG.
A

117



CUMULATIVE PERCENT PASSING

KvVB

SIEVE ANALYSIS TEST REPORT

TEST NO. / DATE SAMPLE TAKEN &-3-79
TEST SITE -/ TEST PERFORMED BY Jo&
SAMPLE IDENTIFICATION __ Oy
IS Y c
o ) i) o FERNTEN. o
o b & ) - g - ©wc oo oo~
& 5 bl we g 8 TERE Soaw |YeNS
588 | B9E | B4% | s38 | 5% |EgEb | EiEc|amii
g'ag Pl g Oz~ Z O~ (4 0= O oo wu b
<59.2
Top te93 | 9707 1113 226 Hi4¢.7 (200 s
78552
/* 1240 2060.6 47 38334 278 s
7Ml¢
ﬁ” 207.2 12370 2.0 /1772.8 5% s~
:’ 3879 2744 5.6 5358 0.8 s
it /s0.0 4o-7 08 257.2 st s
‘/L J' 326”8 216§ 44 2/6»( 44 §
No. No. No. No. No. No. No. No.  No. No. No.  No.
" 3°2%"2% 1% 1™ ¥~ % L w4 8 10 2 30 40 50 60 80 100 200 3%
100 )
90 \ 10
N
, k \ .
70 K\ )
60 \ N 40
50 \\ 80
40 \\ \ 80
30 \\ 70
AN
20 80
\\ \&
10 ~ 90
\
0 " 3°2%"2° 1% 1 K %Y B %’ No. No. No. No. No. No. No. No. No. No. No. No. 100
: ) 8 10 1 20 30 @ 50 80 100 00 3%
SIEVE OPENING
118 15900

G3INIVIIN IN3ID¥3d FAILVINAND



KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. 2 DATE SAMPLE TAKEN  §-4~)%
TEST SITE __ _) TEST PERFORMED BY /o
SAMPLE IDENTIFICATION Oh/e

CUMULATIVE PERCENY PASSING

[ [
3 2 o
o g + ¥ + T:, ‘l; + g *té g g M 2 —
P 0~ A H - ) 3650 E S0 e | 88 %5
5838 | 548 | 848 | s3E BE |EJ8E | ErRT|5ELE
@B M R INA ORI Z % - B o= a o & o nGa
5743
TP )09.9 538,/ 92§ x4 5S825|  es-o s
ETR
/’ 1224 o 2130.8 355 Yi4a7 2726 | &
n g19-5
101 4 /15624 271 254D “[~o —
T4
4 Yoo S~ $32. 4 9.6 567.3 /7.9 s
-
2Saz 1404 25 ged.? 7z s~
&
/L 434 ) 32¢.3 <5 3243 <8 <
No. No. No. X . . . . A
I i -
\&\
N
\\ ~_
— -
—— —
4" 32K 2" W 1 X" K %" No. No. No. No. No. No. No. No. No. No. No. No.

4 8 10 6 20 30 @ 50 80 100 200 %
SIEVE OPENING

119 15900
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CUMULATIVE PERCENT PASSING

KVB

SIEVE ANALYSIS TEST REPORT

TEST NO. 5

DATE SAMPLE TAKEN __ £-/2-75

TEST SITE ~J TEST PERFORMED BY Jof

SAMPLE IDENTIFICATION _ QOhie

[V ]
> 5
e o o
- o » o B B g BE S w8
gm.";‘) @%‘A g’)%\a ’5’;\ 8? g’g“’l’l)‘g '38':’)‘; g%:‘!.‘:
558 | 588 | 885 | £88 | 57 |5 sic |5 |3ziE
8(2& [-':gv [CRRJad < e (] [O2< 3 - (G2 - [ R )
TopP /09.0 4482 339.2- 59 s7/0.7 Jo0.0 s
P65~
" 9%.2 15367 26.9 $31% 442 <
p 7788
3" /1672.0 17278 3-® 38348 67°3 s
j” 1230 Jor4e 178 2767, 270 '
&
P4 $og. o H43%.0 77 /063 o 4.2 s
“Ie 4 2e3.0 . 6SH.o e éso /"y <«
No No.No. No. No. No. Ne. No.  No. No No.  Ne.
32T % 1T KT %W W 4 8 10 20 30 40 50 60 80 100 20 328
100 0
0 10
\
80 \ 20
LA\
70 0
A\
0 \ \\K «®
80 \\ 80
1] \ ]
» L\ AN n
20 \ 80
10 \ \b‘\ %0
\P\ ™~
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SECTION 6.0

OVERFIRE AND TRAVERSES

6.1 OVERFIRE AIR DATA SHEETS 132

131
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NUMBER INSIDE WALL | ( Apg), in. H,Ol (T,, °F £t/min
) ; 4, m APPL
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OVERFIRE AR (BAVERES,
SMOKESTACK FLOW PROFILE

TEST NO. fi _
LOCATION NO. MAN DucT
DATE 6-17-79

SAMPLING LOCATION EPNT OF

INSIDE OF FAR WALL TO !1 Sé!n

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO___ 32"

BAROMETRIC PRESS, in.Hq29-3 &

OUTSIDE OF NIPPLE, (DISTANCE B)

STACK I.D. (DISTANCE A - DISTANCE B)Zz

NEAREST UPSTREAM DISTURBANCE

STACK PRESS.,Ps, iwg
STK. GAS SP. GRAVITY,Gg

NEAREST DOWNSTREAM DISTURBANCE

IS

[

- /‘% o

_/

Oﬂ"&otbj — &o

ofh ciets 272 "H,0
B 33%

TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE ) SPEED, Vs
NUMBER INSIDE WALL| ( Apg.), in. H,0| (T4, °F ft/min

P, Atz
]. 3z 3 ;, s 1_17 /1O
3. 108 4! o4 ol
3. n4 S " Y
4. 33 7 041 et
= 611 14+ %" on___gor ¥
. 2.6 1 %" 4:(0 2.8
7. 875 18 60 403 &
8. x5 LA /AN WL BT I
9.
10.
11.
12.
13.
4.
5.
6.
17.
8.
Average.
Average o Stt-—w‘a-d ¢ tbe
STACK GAS,Vg = 174 FSV AP(T +460) 407 1.00 !
s (P ———1G LSe.
SPEED s s oliwwe S pec
(€= o831

133

60-23
rev. 11/74



&
PN

OVEEFIPE AR
SMOKESTACK FLOW PROFILE
TEST NO. (z = >
LOCATION NO. /uMiN DocT 7 [657&” ‘
DATE 6~ 71-719
SAMPLING LOCATION FROMNT OFA \ ,
INSIDE OF FAR WALL TO (9 34" i ~
OUTSIDE OF NIPPLE, (DISTANCE A) BAROMETRIC PRESS, in.Hg 29.3€
INSIDE OF NEAR WALL TO Y2
OUTSIDE OF NIPPLE, (DISTANCE B) STACK PRESS.,Ps, iwg
STACK I.D. (DISTANCE A - DISTANCE B) STK. GAS SP. GRAVITY,Gg OFh sett e,
NEAREST UPSTREAM DISTURBANCE , i,
NEAREST DOWNSTREAM DISTURBANCE ofh THhe - Th'o
£H = 33%
TRAVERSE % OF STACK DISTANEE VELOCITY STACK OXYGEN| STACK GAS
POINT DIAMETER FROM HEAD TEMPERATURE| & SPEED, Vs
NUMBER INSIDE WALL Apg), in. HO| (Tg, °F £t/min
[NZ AP,
1. YA 3’ O3t 6.2} ] &
2. lo-S— e " 03246 o127
3. (9.4 f‘/s" o4 o930
4. 323 2 047 033
5. 17 14 32" 0¥ oM a
6. g0 € e 2" 839 oM &
I 95 " 03] o0 %
8. -8 /7 Sk ? 0-30 oof + N
9,
10.
11.
12.
13.
14.
15.
16.
17.
18.
Yerage
Average ¥* MM [Dlﬁ t"k
STACK GAS, Vg = 174 FSV A P(T + 460) (407 1.00 ! b.sw{
SPEED ° p, ) o, otherwge S é7ff
(c=0-§37)
134
60-23

rev. 11/74



TECHNICAL REPORT DATA
(Please read Instructions on the reverse before completing)

1. REPORT NO. 2. 3. RECIPIENT'S ACCESSION NO.
EPA-600/7-80-137b
4. TITLE AND SUBTITLE 5 REPORT DATE
Field Tests of Industrial Stoker Coal-fired Boilers for | May 1980
Emissions Control and Efficiency Improvement-- 6. PERFORMING ORGANIZATION CODE
Site J (Data Supplement)
2. AUTHOR(S) 8. PERFORMING ORGANIZATION REPORT NO.
J.O. Burlingame, R.A. Parker, W.M. Jackson, and
J.D,.Demont
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROUGRAM ELEMENT NO,
KVB, Inc. EHE-624
6176 Olson Memorial Highway 11 CONTRACT/GRANT NO.
Minneapolis, Minnesota 55422 EPA-JAG-D7-E68! and
DoE-EF-T7-C-01-2609
12. SPONSORING AGENCY NAME AND ADDRESS 13. TYPE OF REPORT AND PERIOD COVERED
EPA, Office of Research and Development * i“ﬁgi‘:g;i’;ticiczc .
Industrial Environmental Research Laboratory ' P
Research Triangle Park, NC 27711 EPA/600/13

15. SUPPLEMENTARY NOTES (¥)Cosponsors are DoE and the American Boiler Manufacturers
Assn. Project officers are R, Hall (%)PA and W, Harvey Jr. (DoE). The final tech-

nical report is '"a'" of this same series.

16. ABSTRACT The Data Supplement is a compilation of test data presented in greater de-
tail than was practical in the fin.. technical report. It is intended to provide the
necessary details to other researchers who are interested in performing their own
analysis. Readers are referred to the contract final report for information as to
objectives, description of facility tested and coals fired, test equipment and proce-
dures, interpretations, and conclusions. The final technical report also contains
data summaries not found in this Supplement. The Supplement contains panel board
data for each test, detailed particulate, O2, CO2, NO, SO2, and SO3

data, particle size distribution data, chemical analysis of the coal, coal size consis-
tency data, and combustible analysis and overfire air traverse data.

h7. KEY WORDS AND DOCUMENT ANALYS!S

a. DESCRIPTORS b.IDENTIFIERS/OPEN ENDED TERMS |c. COSATI Field/Group

Air Pollution Improvement Air Pollution Control 13B

Boilers Efficiency Stationary Sources 13A
Combustion Flue Gases Combustion Modification |21B

Coal Fly Ash Spreader Stokers 21D

Field Tests Particle Size Particulate 14B

st Nitrogen Oxides Overfire Air G 07B

Stokers Sulfur Oxides

183. DISTRIBUTION STATEMENT 19. SECURITY CLASS (This Report) 21. NO. OF PAGES

Unclassified 143

Release to Pudblic 2&;5(:‘:1;2;;&:\55 (This page) 22. PRICE

EPA Form 2220-1 (9-73) 135




